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Managing  our  machines 
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If  you're  going  to  locati 
relocate,  expand,  we 
can  handle  everything. 


The  Healthco  Physicians'  Office  Design  &  Equip- 
ment Center  is  unique  in  its  ability  to  provide  a  full 
range  of  problem-oriented  services  that  the  individ- 
ual physician  or  group  practice  require.  Our  areas 
of  concentration: 


•  Evaluation  of  your  present  or  prospective 
location. 

•  Design  of  the  office  or  professional  building 
.  .  .  and  management  of  construction. 

•  Selection  of  equipment  for  any  practice  ..  . 
solo,  group,  clinic,  industrial;  and  any 
specialty. 

•  Financing  construction  and/or  equipment. 

•  Leasing  equipment. 

•  Consultation  on  financial  and  other  aspects  of  i 
all  capital  investments  related  to  medical 
practice. 

•  Practice  management  matters  .  .  .  patient  flow^ 
paper  flow,  forms,  and  the  myriad  details  that 
can  make  the  difference  between  a  well- 
managed  practice  and  one  that  just  "happens.'! 

These  services  are  performed  by  a  staff  of  skilled  : 
designers  and  equipment  specialists,  working  in 
modern  display  rooms  showing  the  latest  equip- 
ment. Our  staff  and  the  outside  consultants  with 
whom  they  frequently  collaborate,  are  careful  to 
work  within  your  budget. 

Our  Center  is  an  arm  of  Healthco's  full-service 
medical  supply  network,  and  we  are  happy  to  pro- 
vide our  customers  with  this  complete  service.  If 
you  would  like  to  see  examples  of  our  work,  or  have' 
our  help  in  any  of  the  areas  outlined,  drop  in  or 
phone  collect. 


+lealthco 

Physicians'  Office  Design  &  Equipment  Center 

25  Stuart  Street,  Boston,  Mass.  02116 
(617)542-1163:423-6045 
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A  composite  of  six  separate  sleep  laboratory  studies . .  .^ 

A  MODEL  FOR  HYPNOTIC 
EVALUATION 


Only  a  rigorous  program  of  evaluation  in 
the  sleep  laboratory  can  provide  objective 
proof  of  sleep  medication  effectiveness.  And 
only  Dalmane  (flurazepam  HCl)  has  under- 
gone such  comprehensive  evaluation  and 
has  proved  effective  for  short-,'  intermedi- 
ate-•'2  and  longer-term i'3,4  administration... 


through  28  nights  in  chronic  insomniacs. 
Prolonged  administration  of  Dalmane  is 
not  generally  necessary,  but  should  Dalmane 
be  used  repeatedly,  periodic  blood  counts 
and  liver  and  kidney  function  tests  should 
be  performed.  The  usual  adult  dose  of 
Dalmane  is  30  mg  h.s.,  but  15  mg  is  recom- 
mended initially  in  the  elderly  or  debilitated. 
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During  short,  intermediate  and  28-night  administration. . . 

THE  MODEL  OF  HYPNOTIC 
EFFECTIVENESS 

DALMANE 

(flurazepam  HCl) 

15-mg  and  30-mg  capsules 


Please  see  reverse  side  for  a  siunmary  of  product  information. 


Thoroughly  evaluated^  thoroughly  effective 

Dalinane(flurazepam  HCI)© 

30  -mg  and  15-mg  capsules 


proved  in  sleep 
laboratory  studies: 

■  effective  in  both 
inducing  and 
maintaining  sleep 

■  effective  without 
increasing  dosage 
from  night  to  night 

■  effective  for  short-, 
intermediate-  and 
longer-term 
adrninistration 


Before  prescribing  Dalmane  (flurazepam 
HCl),  please  consult  complete  product 
information,  a  summary  of  wmch  follows: 
Indications:  Effective  in  all  types  of  insom- 
nia characterized  by  difficulty  in  falling 
asleep,  frequent  nocturnal  awakenings  and/ 
or  early  morning  awakening;  in  patients 
with  recurring  insomnia  or  poor  sleeping 
habits;  in  acute  or  chronic  medical  situa- 
tions requiring  restful  sleep.  Since  insomnia 
is  often  transient  and  intermittent,  pro- 
longed administration  is  generally  not  neces- 
sary or  recommended. 
Contraindications:  Known  hypersensitivity 
to  flurazepam  HCl. 

Warnings:  Caution  patients  about  possible 
combined  effects  with  alcohol  and  other 
CNS  depressants.  Caution  against  hazard- 
ous occupations  requiring  complete  mental 
alertness  {e.g.,  operating  machinery,  driving). 
Usage  in  Pregnancy:  Several  studies 
of  minor  tranquilizers  (chlordiaze- 
poxide,  diazepam,  and  meprobamate) 
suggest  increased  risk  of  congenital 
mauormations  during  the  first  trimes- 
ter of  pregnancy.  Dalmane,  a  benzo- 


diazepine, has  not  been  studied  ade- 
quately to  determine  whether  it  may 
be  associated  with  such  an  increased 
risk.  Because  use  of  these  drugs  is 
rarely  a  matter  of  urgency,  their  use 
during  this  period  shoula  almost  al- 
ways be  avoided.  Consider  possibility 
of  pregnancy  when  instituting  therapy; 
advise  patients  to  discuss  therapy  if 
they  intend  to  or  do  become  pregnant. 
Not  recommended  for  use  in  persons  under 
15  years  of  age.  Though  physical  and  psy- 
chological dependence  have  not  been 
reported  on  recommended  doses,  use  cau- 
tion in  administering  to  addiction-prone 
individuals  or  those  who  might  increase 
dosage. 

Precautions:  In  elderly  and  debilitated,  limit 
initial  dosage  to  15  mg  to  preclude  over- 
sedation,  dizziness  and/or  ataxia.  Consider 
potential  additive  effects  with  other  hypnot- 
ics or  CNS  depressants.  Employ  usual  pre- 
cautions in  patients  who  are  severely 
depressed,  or  with  latent  depression  or  sui- 
cidal tendencies.  Periodic  blood  counts  and 
liver  and  kidney  function  tests  are  advised 
during  repeated  therapy.  Observe  usual  pre- 
cautions in  presence  of  impaired  renal  or 
hepatic  function. 

Adverse  Reactions:  Dizziness,  drowsiness, 
lightheadedness,  staggering,  ataxia  and  fall- 
ing have  occurred,  particularly  in  elderly  or 
debilitated  patients.  Severe  sedation,  leth- 
argy, disorientation  and  coma,  probably 
indicative  of  drug  intolerance  or  overdosage, 
have  been  reported.  Also  reported:  head- 
ache, heartburn,  upset  stomach,  nausea, 
vomiting,  diarrhea,  constipation,  GI  pain, 
nervousness,  talkativeness,  apprehension, 
irritability,  weakness,  palpitations,  chest 
pains,  body  and  joint  pains  and  GU  com- 
plaints. There  have  also  been  rare  occur- 
rences of  leukopenia,  granulocytopenia, 
sweating,  flushes,  difficulty  in  focusing, 
blurred  vision,  burning  eyes,  faintness, 
hypotension,  shortness  of  breath,  pruritus, 
skui  rash,  dry  mouth,  bitter  taste,  excessive 
salivation,  anorexia,  euphoria,  depression, 
slurred  speech,  confusion,  restlessness,  hal- 
lucinations, paradoxical  reactions,  e.g., 
excitement,  stimulation  and  hyperactivity. 


and  elevated  SGOT,  SGPT,  total  and  direct 
bilirubins  and  alkaline  phosphatase. 
Dosage:  Individualize  for  maximum  benefi- 
cial effect.  Adults:  30  mg  usual  dosage;  15 
mg  may  suffice  in  some  patients.  Elderly  or 
debilitated  patients:  15  mg  initially  until 
response  is  determined. 
Supplied:  Capsules  containing  15  mg  or  30 
mg  flurazepam  HCl. 

REFERENCES: 

L  Kales  A,  et  at  Clin  Pharmacol  Ther 
19:516-5^1,  May  1976 

2.  Kales  A,  et  ah  Arch  Gen  Psychiatry 
23:226-232,  Sep  1970 

3.  Kales  A,  et  ah  Clin  Pharmacol  Ther 
78:356-363,  Sep  1975 

4.  Dement  WC,  et  ah  Long-term  effective- 
ness of  flurazepam  30  mg  h.s.  on  chronic 
insomniacs.  Presented  at  the  15th  annual 
meeting  of  the  Association  for  Psychophy- 
siological Study  of  Sleep,  Edinburgh, 
Scotland,  Jun  30-Jul  4,  1975 
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Overview 


Class  of  '82:  "The  best  and  the  brightest" 

Some  nine  months  ago,  while  Boston 
was  inundated  with  blizzard  upon  bliz- 
zard, a  select  group  of  men  and  women 
received  harbingers  of  their  futures  — 
letters  of  acceptance  from  Harvard 
Medical  School.  On  September  5,  in  the 
warmth  of  an  early  autumn  day,  these 
165  individuals  came  together  in  Am- 
phitheater C  as  the  Class  of  1982.  In 
their  first  few  hours  as  medical  stu- 
dents, they  received  an  official  welcome 
from  the  administration.  Dean  Daniel  C. 
Tosteson  jumped  ahead  to  the  future 
and  informed  the  students  of  the  sig- 
nificance of  their  graduation  date  —  it 
will  mark  the  200th  anniversary  of  Har- 
vard Medical  School.  "You  will  sym- 
bolize all  students  who  have  studied 
here  over  the  years,"  said  the  Dean.  "It 
is  that  living  tradition  that  you  join  to- 
day." He  then  related  his  thoughts  on  a 
strategy  for  their  medical  education,  at- 
tuning them  to  the  lifelong  task  that  they 
face  of  synthesizing  enormous  amounts 
of  knowledge. 


The  alumni  association  was  repre- 
sented by  director  Perry  J.  Culver  '41 
who  exclaimed,  "You  are  the  best  and 
the  brightest,  and  you  will  all  be  gradu- 
ated from  this  school.  It  is  more  difficult 
to  get  out  of  Harvard  Medical  School 
without  a  degree  than  to  get  in."  Dr. 
Culver  expressed  the  interest  of  the 
alumni/ae  in  all  areas  of  medical  school 
life,  and  informed  the  audience  that 
they  automatically  become  members 
themselves  after  paying  their  first  term 
bill. 

The  orientation  continued  with  Deans 
Daniel  Federman  and  S.  James  Adel- 
stein  who  spoke  about  their  respective 
concerns.  The  welfare  of  medical  stu- 
dents is  one  of  Dr.  Federman's  principal 
responsibilities,  and  he  reassured  the 
new  arrivals  that  "the  size,  depth,  di- 
versity, and  versatility  of  our  faculty  can 
meet  almost  any  need  you  have."  Dr. 


One  of  the  many  activities  during  orientation  was  a  picnic  on  the  Quadrangle, 
where  —  from  the  perspective  of  their  third  day  at  HMS  —  first  year  students  had 
a  chance  to  socialize  with  their  second  year  confreres.  Registrar  Noreen  KoUer 
(below)  had  all  the  new  arrivals  under  alphabetical  control  during  registration. 


Adelstein,  whose  job  is  to  keep  all 
academic  programs  on  course,  de- 
scribed the  curriculum  —  the  changes 
made  over  the  past  ten  years,  the 
choices  offered,  and  the  how-to  of 
planning  one's  own  program. 

The  role  of  the  faculty  advisors  who 
serve  as  academic  guideposts  to  small 
groups  of  students  throughout  their  four 
years,  was  explained  by  Peter  Reich 
'56,  chairman  of  the  board  of  ad- 
visors. Students  plan  their  programs 
with  the  help  and  approval  of  these  ad- 
visors. The  matchmaking,  however,  is 
not  done  on  the  basis  of  the  advisor's 
particular  discipline. 

Dr.  Samuel  Bojar,  staff  psychiatrist  at 
the  Medical  Area  Health  Services, 
gently  reminded  the  students  not  to  ig- 
nore their  own  health  in  their  pursuit  of 
knowledge  about  disease.  "Neither 
special  immunities  nor  susceptibilities 
are  conferred  on  you  by  entering  the 
medical  profession,"  he  remarked. 


After  filling  out  forms  and  listening  to  words  of  welcome  and  instruction,  the 
students'  first  day  started  to  wind  down  with  an  al  fresco  reception  given  by  the 
committee  on  admissions  in  the  courtyard  of  the  Seeley  G.  Mudd  Building. 


This  class  was  the  first  to  be  chosen 
with  Oglesby  Paul  '42  as  director  of 
admission,  and  the  statistics  that  have 
been  compiled  point  to  a  class  selected 
for  both  its  diversity  and  excellence.  Of 
the  newly  matriculated  students,  119 
are  men  and  46  women,  a  change  in 
the  1977  ratio  of  111:54.  The  total  ap- 
plicant pool  of  3,701  reflects  a  four  per 
cent  reduction  over  that  of  1977  (na- 
tionally, a  ten  per  cent  reduction  oc- 
curred). The  proportion  of  male  to  fe- 
male applications  was  2,670  to  1 ,031 , 
as  compared  to  2,766  to  1 ,095  in  the 
previous  year. 

In  the  minority  category,  the  numbers 
applying  to  the  numbers  registering 
were  as  follows:  blacks,  239:18; 
Chicanos,  57:8;  Puerto  Ricans  (main- 
land), 43:4  and  one  from  the  island;  Na- 
tive Americans,  9:1 ;  Orientals,  229:9. 
According  to  Dr.  Paul,  the  numbers  of 
minority  students  in  the  class  are  es- 
sentially unchanged  from  1 977. 

The  statistics  for  alumni/ae  and  faculty 
offspring  show  six  accepted  out  of 
thirty-four  applicants  from  the  first  group 
and  four  out  of  eighteen  from  the  latter. 
However,  three  of  the  four  faculty  chil- 
dren happen  to  have  parents  who  are 
alumni  of  HMS  as  well.  For  both  groups, 
there  is  a  twenty-two  per  cent  ac- 
ceptance rate. 


Harvard  complied  with  the  one  year  law 
requiring  that  medical  schools  increase 
their  enrollment  five  percent  by  taking 
as  transfers  Americans  studying  abroad 
or  graduates  of  two  year  American 
medical  colleges,  prior  to  October  1 976 
[see  Jan./Feb.  HMAB,  p.  4].  As  a  result, 
nine  of  the  ten  transfer  students  into  the 
second  and  third  year  classes  were  ac- 
cepted under  the  provisions  of  this  law. 
The  fourth  year  class  has  two  new  stu- 
dents who  already  have  earned  their 
D.M.D.  degrees  at  Harvard  and  will  re- 
ceive medical  degrees  as  part  of  a  five 
year  oral  surgery  program  sponsored 
by  the  School  of  Dental  Medicine,  the 
Medical  School  and  the  Massachusetts 
General  Hospital. 

As  in  previous  years,  the  states  with  the 
largest  number  of  first  year  students  are 
New  York  with  43;  California  with  22; 
Massachusetts  with  18;  New  Jersey 
with  17;  Illinois  with  11 ;  Pennsylvania 
with  6;  and  Connecticut  with  6.  The 
greatest  number  of  acceptances  came 
from  the  following  schools:  Harvard/ 
Radcliffe  with  35;  MIT  with  17;  Stanford 
with  8;  Yale  with  7;  Princeton  with  6; 
Brown  with  5;  and  University  of  Califor- 
nia, Berkeley  with  5. 

This  year.  Dr.  Paul  noted,  49  of  those 
accepted  withdrew  prior  to  matricula- 
tion. "Some  of  these  will  be  returning  to 


us  after  completing  fellowships 
abroad,"  he  added,  "and  some  went 
elsewhere  because  of  finances.  For  the 
remainder  there  were  varied  personal 
reasons."  For  the  1 65  students  who  did 
accept,  they  are,  in  the  words  of  Dean 
Tosteson,  "beginning  not  a  sprint,  but  a 
marathon." 


Dean's  appointees: 
a  full  house 

As  Daniel  Tosteson's  tenure  as  Dean  of 
Harvard  Medical  School  enters  its  sec- 
ond year.  Building  A  is  still  humming 
with  the  vibrations  of  fresh  possibilities 
and  new  people  to  make  them  real.  This 
fall,  the  Dean's  administrative  team  has 
been  enhanced  by  the  arrival  of  three 
new  members,  and  two  already  familiar 
administrators  have  moved  into  larger 
areas  of  responsibility. 

There  seems  to  be  a  consensus  at 
HMS  that  working  in  the  student  affairs 
office  requires  the  patience,  humanism, 
insight  into  human  nature  and  counsel- 
ing skills  that  are  particularly  cultivated 


by  a  certain  medical  specialty.  Taking 
over  for  Associate  Dean  of  Student  Af- 
fairs and  fellow  psychiatrist  Alvin  F. 
Poussaint  is  psychiatrist  Carola  B. 
Eisenberg,  M.D.,  newly  named  Dean 
of  Student  Affairs.  "The  Student  Affairs 
Office  is  concerned  with  the  student  as 
a  young  adult  still  in  the  process  of  de- 
veloping, not  just  as  a  worl<ing  and 
thinl<ing  machine.  These  are  the  crucial 
years  for  the  realization  of  individual  po- 
tential. It's  our  job  to  see  that  the 
amount  of  stress  —  which  can  be 
enormous  for  a  medical  student  —  is 
kept  within  manageable  limits." 

She  has  been  counseling  and  adminis- 
tering services  for  students  just  across 
the  river  for  the  past  six  years,  as  dean 
for  student  affairs  at  the  Massachusetts 
Institute  of  Technology.  Dr.  Eisenberg 
first  came  to  MIT  in  1968  as  a  member 
of  the  psychiatric  staff  of  the  school's 
medical  department,  after  having  been 
an  assistant  professor  of  psychiatry  and 
pediatrics  at  Johns  Hopkins.  Not  an  un- 
familiar face  to  HMS  students,  she  has 
been  for  the  past  decade  a  lecturer  in 
psychiatry  here,  as  well  as  a  consultant 
in  psychiatry  at  the  Massachusetts 
General  Hospital.  She  is  also  already 
involved  with  Harvard's  affairs  as  a 
member  of  the  visiting  committee  on  the 
University  Health  Service. 

The  indefatigable  Eleanor  Shore  '55, 

who  for  the  past  six  years  has  been 
assistant  to  President  Bok  for  health  af- 
fairs, has  been  appointed  to  the  new 
position  of  Associate  Dean  for  Faculty 
Affairs.  With  some  3,000  people  holding 
appointments  within  the  faculty  of 
medicine  —  nearly  1 ,000  of  whom  have 
faculty  status  —  such  a  diverse  group 
needs  some  looking  after,  and  Dr. 
Shore  will  be  involved  in  refining  and 
developing  new  policies  and  proce- 
dures for  faculty  appointments  and 
promotions.  Because  of  "the  magnitude 
of  the  problem  of  developing  a  respon- 
sive and  effective  organization,"  she 
will  be  helping  to  resolve  problems  in 
the  internal  governance  of  the  faculty, 
especially  as  regards  the  activities  of 
numerous  standing  committees.  "The 
most  valuable  resources  the  medical 
school  has  are  its  faculty  and  students, 
and  time  is  the  faculty's  most  precious 
asset.  My  job  is  to  maximize  the  return 
on  faculty  time  spent  on  administrative 
and  organizational  matters." 


In  collaboration  with  S.  James  Adelstein 
'53,  the  Dean  for  Academic  Programs, 
Dr.  Shore  will  be  working  to  implement 
those  recommendations  of  the  Liaison 
Committee  on  Medical  Education 
(based  on  the  recent  Self-Study)  that 
are  pertinent  to  the  faculty.  Her  old  po- 
sition? She  will  continue  in  it  part  time, 
with  the  emphasis  switching  from  "ev- 
erything" to  interfaculty  programs  such 
as  the  HMS-MIT  Division,  the  University 
Committee  on  Biological  Sciences  and 
the  study  of  problems  of  premedical 
education.  In  addition.  Dr.  Shore  will 
continue  to  see  patients  at  the  Univer- 
sity Health  Services,  as  she  has  since 
1959. 

Every  year  it  becomes  a  little  bit  harder 
to  imagine  Harvard  Medical  School 
without  Henry  Meadow.  A  financial 
administrator  here  since  1950,  he  has 
worked  closely  with  three  successive 
deans,  and  has  safely  charted  the 
school's  fiscal  course  between  the  in- 
ternal stresses  of  tremendous  growth 
and  the  external  strains  of  recession 
and  inflation.  Mr.  Meadow  has  now 
changed  his  hat  as  Dean  for  Business 
and  Finance  for  that  of  Dean  for  Plan- 
ning and  Special  Projects  for  HMS, 
which  will  enable  him  to  concentrate  his 
energies  on  guiding  the  school  in  the 
new  directions  outlined  by  Dean  Toste- 
son  and  by  the  Institutional  Self-Study 
Committee. 

Stepping  into  Henry  Meadow's  hard- 
to-fill  shoes  as  Dean  for  Business  and 
Finance  is  Mitchell  Adams,  an 
alumnus  of  the  Harvard  Business 
School,  who  merely  walked  down  the 


street  to  his  new  quarters  in  Building  A 
from  his  old  office  at  the  Beth  Israel 
Hospital.  Before  coming  to  the  Bl  as 
budget  director  in  1976,  he  had  spent 
two  years  analyzing  hospital  facilities 
and  their  costs  as  a  senior  program 
analyst  in  the  Certificate  of  Need  Pro- 
gram of  the  Massachusetts  Department 
of  Public  Health.  Mr.  Adams's  earlier 
experience  is  in  real  estate  develop- 
ment and  investment  management.  He 
is  also  one  of  the  founding  trustees  of 
Project  Place,  one  of  Boston's  largest 
youth  counseling  and  crisis  intervention 
service  organizations;  a  former  member 
of  the  social  services  review  committee 
of  the  United  Way;  and  a  former  consul- 
tant to  southern  black  colleges  in  secur- 
ing federal  financial  aid  for  students. 

One  of  HMS's  needs  most  strongly  em- 
phasized both  by  Dean  Tosteson  and 
by  the  recent  Institutional  Self-Study 
report  is  for  increasingly  energetic 
fund-raising  efforts  in  the  years  to 
come.  Chosen  to  spearhead  this  initia- 
tive as  the  new  Dean  for  Resources 
is  Alan  C.  Olsson,  former  vice  presi- 
dent for  external  affairs  at  Rensselaer 
Polytechnic  Institute  in  Troy,  New  York. 
Mr.  Olsson  successfully  secured  both 
governmental  and  private  philanthropy 
at  Rensselaer  for  eleven  years,  serving 
as  associate  director  of  development 
and  then  as  director  of  development  be- 
fore taking  on  his  most  recent  post  in 
1971.  Previously  he  had  worked  in  the 
investment  field  as  mortgage  loan  con- 
sultant, vice  president,  and  finally  pres- 
ident of  the  Krona  Investment  Com- 
pany, Inc.  of  San  Francisco. 
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Medical  leaders 
film  test 

Five  men  who  have  cast  long  shadows 
in  the  medical  world  are  the  subjects  of 
this  year's  Leaders  in  American 
Medicine  film  series  at  the  Countway 
Library:  Varaztad  H.  Kazanjian  '21, 
Hans  Selye,  M.D.,  William  Dameshek 
'23,  Charles  H.  Best,  M.D.,  and  Sig- 
mund  Freud,  M.D. 

Four  of  the  five  films  are  independent 
productions,  on  loan  for  the  occasion. 
"Stress  —  the  World  of  Hans  Selye" 
was  supplied  by  Informedia  Produc- 
tions, Ltd.,  of  Vancouver;  Dr. 
Dameshek  was  filmed  in  his  clinic  for 
"Auto  Immune  Disorders"  by  the  Scher- 
ing  Corporation;  the  segment  on  Dr. 
Best  was  filmed  in  conjunction  with  the 
series  Making  Canadian  Medical  His- 
tory, produced  by  the  Hannah  Institute 
in  cooperation  with  instructional  media 
services  at  the  University  of  Toronto; 
"Sigmund  Freud,  his  Family  and  Col- 
leagues, 1928-1929"  comes  from  the 
archives  of  the  American  Psychoanaly- 
tic Association. 

Varaztad  H.  Kazanjian  '21  (1879- 
1974),  professor  of  plastic  surgery, 
emeritus,  HMS.  October  11,  1978. 
Discussants:  Bradford  Cannon  '33,  clin- 
ical professor  of  surgery,  emeritus, 
HMS;  John  M.  Converse,  M.D.,  Law- 
rence D.  Bell  Professor  of  Plastic 
Surgery,  New  York  University  School  of 
Medicine  and  director.  Institute  of  Re- 
constructive Plastic  Surgery,  NYU  Med- 
ical Center;  Walter  C.  Guralnick, 
D.M.D.,  professor  of  oral  surgery  at  the 
Massachusetts  General  Hospital,  Har- 
vard School  of  Dental  Medicine. 

Hans  Selye,  M.D.,  Ph.D.,  D.Sc,  pro- 
fessor of  experimental  medicine  and 
surgery  and  director.  Institute  of  Ex- 
perimental Medicine  and  Surgery,  Uni- 
versity of  Montreal.  November  8,  1978. 
Discussants:  Hans  Selye,  M.D.; 
George  W.  Thorn,  M.D.,  Samuel  A. 
Levine  Professor  of  Medicine, 
Emeritus,  and  Hersey  Professor  of  the 
Theory  and  Practice  of  Physic, 
Emeritus,  HMS;  Sanford  I.  Cohen, 
M.D.,  professor  of  psychiatry,  Boston 
University  School  of  Medicine. 


William  Dameshek  '23  (1900-1969), 
professor  of  medicine,  emeritus,  Tufts 
University  School  of  Medicine;  profes- 
sor of  medicine,  emeritus,  Mt.  Sinai 
School  of  Medicine.  February  7,  1979. 
Discussants:  William  C.  Moloney,  M.D., 
professor  of  medicine  at  the  Peter  Bent 
Brigham  Hospital,  emeritus,  HMS; 
Robert  S.  Schwartz,  M.D.,  professor  of 
medicine.  Tufts  University  School  of 
Medicine;  Jane  F.  Desforges,  M.D.,  pro- 
fessor of  medicine.  Tufts  University 
School  of  Medicine. 

Charles  H.  Best,  M.D.  (1899-1978),  di- 
rector emeritus,  department  of  physiol- 
ogy, professor  of  physiology,  emeritus, 
and  director  emeritus,  Banting  and  Best 
Department  of  Medical  Research,  Uni- 
versity of  Toronto.  March  7,  1 979. 
Discussants:  Alexander  Marble  '27, 
clinical  professor  of  medicine,  emeritus, 
HMS;  George  F.  Cahill,  Jr.,  M.D.,  pro- 
fessor of  medicine,  HMS,  and  director 
of  research,  Howard  Hughes  Medical 
Institute. 


Sigmund  Freud,  M.D.  (1856-1939), 
professor.  University  of  Vienna.  April  4, 
1979. 

Discussants:  Edward  L.  Bernays, 
L.H.D.,  LL.D.,  nephew  of  Sigmund 
Freud;  Miles  F.  Shore,  '54,  Bullard  Pro- 
fessor of  Psychiatry  at  the  Mas- 
sachusetts Mental  Health  Center,  HMS; 
John  E.  Mack  '55,  professor  of  psychi- 
atry at  the  Cambridge  Hospital,  HMS. 

This  series  is  sponsored  by  a  grant  from 
the  Josiah  Macy,  Jr.,  Foundation  to  the 
section  on  the  history  of  medicine  of  the 
Boston  University  School  of  Medicine. 
Tufts,  Boston  University  and  Brown 
medical  schools,  the  Benjamin  Water- 
house  Medical  History  Society,  and  the 
Boston  Medical  Library  all  share  in  the 
format  of  the  series,  with  George  E.  Gif- 
ford,  Jr.,  M.D. ,  acting  as  the  coordinator. 
Each  program  gets  underway  at  4  p.m. 
—  a  half  hour  for  refreshments  first. 
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Want  to  place  an  ad? 

^)  The  Alumni  Bulletin  is  published  six  times 
a  year.  The  dates  of  publication  and  copy 
deadlines  are:  Jan./Feb..  —  Jan.  1; 
Mar  ./Apr.  —  March  1 ;  May/June  —  May  1 ; 
July/Aug.  —  July  1 ;  Sept./Oct.  —  Sept.  1 ; 
Nov./Dec.  —  Nov.  1.  2)  Per  word  (single 
insertion)  10  word  minimum,  50^;  Per  word  2 
times  in  one  contract  year,  45^;  Per  word  6 
times  in  one  contract  year,  40^;  3)  Payment 
for  all  insertions  must  be  received  with  the 
copy.  4)  Post  Office  box  number  counts  as 
two  words.  Telephone  numbers  count  as 
one  word.  No  charge  for  Zip  Code.  We  are 
unable  to  accept  HMAB  box  numbers.  5) 
Send  orders  to:  Harvard  Medical  Alumni 
Bulletin,  25  Shattuck  St.,  Boston,  MA  021 15 

REAL  ESTATE 

HOMES 

Cape  Cod.  Unusual  opportunity  to  purchase 
over  two  acres  directly  on  water. 
Comfortable  house,  boat-house,  garage. 
Own  dock  and  mooring.  Excellent  sailing. 
Privacy.  Family  oriented  community.  One 
hour  from  Boston,  fifteen  minutes  from 
Woods  Hole.  Call  owner  (617)  732-1518 
(days),  or  (617)  354-7469  (evenings). 


Stratton  Mountain,  Vermont.  Chalet  — 
walk  to  ski-  lift,  enjoy  fall  foliage;  sauna,  fur- 
nished. For  rent  for  season  or  monthly.  (201) 
696-6642. 
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Marlow  B.  Harrison  '36: 
Looking  to  the  future, 
remembering  the  past 


Almost  everyone  who  entertains  the 
idea  of  a  medical  education  seeks  out- 
side financial  support,  and  then  once 
the  M.D.  is  bagged,  the  student  be- 
comes an  indebted  doctor,  often  for  a 
double-digit  amount.  It's  a  financial  ob- 
ligation to  be  rid  of,  nothing  more.  But 
when  someone  feels  a  moral  debt  for 
his  education  and  pays  it  back  with  in- 
terest, he  is  no  longer  strictly  balancing 
the  cash  flow. 

It  has  been  over  forty  years  since  Mar- 
low  B.  Harrison  '36,  heard  the  words 
"Ezekiel  Hersey  Professor  of  the 
Theory  and  Practice  of  Physic"  (at- 
tached to  one  Henry  Christian),  and 
thought  what  a  wonderful  title  it  was  and 
how  gratifying  it  would  be  if  some  day 
his  parents'  names  could  be  similarily 
memorialized  —  to  show  his  pride  for 
what  they  had  done  for  him. 

Dr.  Harrison,  who  transferred  to  HMS 
from  Stanford  in  1934,  made  internal 
medicine  his  career  choice.  His  office 
practice  in  San  Francisco  gave  him 
great  satisfaction  during  the  years  1 945 
to  1977,  and  before  Stanford  Medical 
School  moved  south  to  Palo  Alto  in 
1959,  Dr.  Harrison  was  on  its  faculty  as 
associate  clinical  professor  of  medicine. 
For  the  last  eight  years,  he  was  also 
Western  Area  Medical  Director  for 
American  Telephone  and  Telegraph 
Company  Long  Lines.  In  the  past  few 
months  he  has  started  on  a  new  part 
time  occupation  —  examining  business 
executives  and  emphasizing  health 
maintenance. 

While  Dr.  Harrison  has  not  been  back 
recently  to  his  alma  mater,  he  has  not 
forgotten  those  great  teachers  who  did 
more  than  circle  a  path  from  laboratory 
to  classroom.  He  remembers  per- 
sonalities who  dominated  the  academic 
landscape.  "I  had  magnificent  teachers 
such  as  Chester  Jones,  Fuller  Albright, 
James  Means  and  Paul  Dudley  White. 


They  imbued  us  students  with  great 
background  and  appreciation  for  taking 
care  of  the  sick.  Today,  unfortunately, 
we  are  frequently  seeing  people  doing 
clinical  medicine  who  are  running  a  mill. 
In  my  opinion,  Harvard  should  turn  out 
students  who  are  interested  in  patients 
as  total  people,  rather  than  in  pursuing 
medicine  mostly  for  its  monetary  re- 
wards. To  paraphrase  Dr.  M.  S.  M. 
Watts,  the  physician  should  take  care 
as  much  as  cure." 

Dr.  Harrison  talks  of  an  intangible  debt 
to  his  parents  who  sent  him  to  college  at 
Stanford  in  1929  —  on  the  verge  of  the 
depression  —  and  paid  for  his  educa- 
tion in  full.  For  an  "ordinary  middle  class 
family"  this  was  not  easily  done,  and 
even  though  Dr.  Harrison's  father  was  a 
successful  insurance  broker  in  later 
years,  he  and  his  wife  did  not  enjoy 
many  niceties  when  they  were  first 
married.  "My  father  was  from  rural  Ten- 
nessee, and  orphaned  at  the  age  of 
three.  He  was  reared  by  an  older  sister 
who  had  a  number  of  children  of  her 
own.  He  went  to  school  in  a  one-room 
country  schoolhouse  until  the  fifth 
grade;  then  it  was  his  turn  to  help  out 
his  large  'adopted'  family  by  splitting 
rails,  picking  cotton  and  peanuts,  and 
the  like.  My  mother  was  able  to  finish 
only  the  first  year  of  high  school  and 
obviously  never  realized  her  desire  to 
become  an  architect.  It  makes  you  stop 
and  think  how  much  they  did  with  what 
they  had." 

By  carefully  saving  part  of  the  family's 
modest  income,  his  parents  were 
ready,  when  the  time  came,  to  send 
their  son  to  college.  It  was  de- 
cided that  Dr.  Harrison,  at  the  age  of 
sixteen,  should  have  his  own  checking 
account  to  learn  something  of  money 
management,  and  he  then  was  held  ac- 
countable for  all  his  college  costs.  Hav- 
ing always  been  grateful  for  what  his 
parents  did  for  him  at  much  sacrifice  to 
themselves,  including  providing  his 


Dr.  Harrison:  emphasis  on  the  clinical 


Harvard  medical  education.  Dr.  Harri- 
son wondered  "if  it  would  ever  be  pos- 
sible to  show  my  appreciation." 

Through  a  deferred  gift  to  Harvard  that 
will  eventually  culminate  in  the  Persis, 
Cyrus,  and  Marlow  B.  Harrison  Profes- 
sorship in  Clinical  Medicine,  he  has 
made  a  redoubtable  showing  of  his 
appreciation.  His  initial  gift  of  one 
hundred  thousand  dollars  will  be  aug- 
mented by  testamentary  accounts  plus 
other  assets  that  will  be  capitalized  until 
the  requisite  amount  to  endow  fully  the 
named  professorship  is  attained.  "Not 
in  any  sense  of  the  word  a  millionaire," 
Dr.  Harrison  put  to  good  use  his  father's 
admonition  that  "a  man  who  makes  ten 
dollars  a  month  and  saves  fifty  cents  is 
better  off  than  the  man  who  makes  a 
hundred  dollars  and  saves  nothing." 
Because  of  his  ties  to  and  respect  for 
clinical  medicine,  Dr.  Harrison  has 
stipulated  that  his  named  professorship 
be  occupied  by  a  teacher  of  clinical 
medicine.  "I  would  hope  that  my  con- 
tribution will  assist  Harvard  in  producing 
expert  clinicians  with  the  idea  instilled  in 
them  that  the  care  of  patients  on  a 
person-to-person  relationship  is  still  the 
best  medicine." 


Recommended  reading:  Mark  D.  Altschule  '32,  Mrs.  Judith  Miller,  and  Richard 
Wolfe  celebrated  the  publication  of  Poems:  Partly  Medical. 


Poems:  Partly  Medical 

A  recent  celebration  of  the  poetic  ex- 
pression of  the  late  Benjamin  F.  Miller 
'33  prompted  the  comment  from  Mark 
D.  Altschule  '32  that  his  Medical  School 
roommate  had  successfully  crossed 
the  boundary  between  medicine  and 
literature  —  he  was  as  totally  absorbed 
and  proficient  in  medicine  as  in  poetry. 
The  celebration  was  for  the  publication 
of  Poems:  Partly  Medical,  which  consti- 
tutes the  first  collection  of  poems  by  a 
physician  in  the  archives  of  the  Boston 
Medical  Library. 

Dr.  Altschule,  who  wrote  the  introduc- 
tion, spoke  at  a  gathering  of  Dr.  Miller's 
colleagues,  friends,  and  family.  "We  re- 
gard this  book  as  indicative  of  at  least 
part  of  what  medicine  represents."  Un- 
like many  physicians  who  write  poetry 
to  escape  the  tragedy  of  illness.  Dr. 
Miller  fluently  combined  the  insight  of 
the  physician  to  "sufferings  in  the  sick- 
room," as  he  himself  noted,  and  the 
visual  sense  of  the  poet  that  "spark[s]  a 
strong  emotion,"  whether  lamenting  the 
murderous  path  of  the  Holocaust  or  de- 
scribing the  tender  relations  between 
men  and  women. 


In  choosing  from  Dr.  Miller's  work,  all  of 
which  he  wrote  during  the  last  eight 
years  of  his  life.  Dr.  Altschule  and 
Richard  Wolfe,  librarian  of  the  Rare 
Book  Room,  were  guided  by  poet  David 
McCord  in  selecting  poems  with  intrin- 
sic technical  value.  Mr.  McCord  re- 
marked that  Dr.  Miller  was  "an  extraor- 
dinarily good  writer .  . .  when  some  of 
us  [poets]  are  recognized,  it  is  well- 
deserved." 

Dr.  Miller  is  probably  better  known  to  his 
medical  peers  as  author  of  The  Com- 
plete Medical  Guide,  which  is  now  in  its 
fourth  revision.  He  was  also  recognized 
for  his  pioneering  work  in  kidney  trans- 
plantation and  for  important  research 
on  atherosclerosis. 

Poems:  Partly  Medical  is  available  as  a 
limited  edition  from  the  Rare  Book 
Room  of  the  Countway  Library  of 
Medicine  at  1 0  Shattuck  Street,  Boston, 
Massachusetts  02115  for  $9.95. 


Class  of  1982 


Abraham,  Susan  G. 
Mamaroneck,  N.Y.  (Barnard) 

Arbabi,  Linda  M. 

Bethesda,  Md.  (Univ.  of  Maryland) 

Barnett,  Patrick  A. 

Philomath,  Ore.  (Univ.  of  Oregon) 

Becker,  Carolyn 

Cincinnati,  Ohio  (Univ.  of  Pennsylvania) 

Beckman,  Robert  A. 
Oreland,  Pa.  (Harvard) 

Bedinghaus,  Joan  M. 

Somerville,  Mass.  (Univ.  of  Massachusetts, 

Boston) 

Bigham,  Harry 

Lancaster,  Pa.  (SUNY  at  Binghamton) 

Birnhaum,  Paul  S. 

Jackson  Heights,  N.Y.  (SUNY  at  Albany) 

Blades,  Edmond 
Melrose,  Mass.  (Harvard) 

Brandt,  James 
Monterey,  Quebec  (Yale) 

Brinberg,  Don  E. 

Yonkers,  N.Y.  (Johns  Hopkins) 

Bromberg,  Jonathan  S. 
Cincinnati,  Ohio  (Harvard) 

Bubernak,  Linda  A. 
Triangle,  Va.  (Univ.  of  Virginia) 

Caligor,  Eve 

New  York,  N.Y.  (Harvard) 

Carter,  Robert 
Richmond,  Va.  (Williams) 

Cibas,  Edmund 
Milton,  Mass.  (Harvard) 

Clark,  Ellis  R. 

Enon  Valley,  Pa.  (Pennsylvania  State) 

Cook,  Charles  E.* 

Belmont,  Mass.  (Case  Western  Reserve) 

Crombie,  Booker  T. 
Newark,  N.J.  (Rutgers) 

Culig,  Michael  H. 
McKeesport,  Pa.  (Harvard) 

Curet,  Myriam 

Verona,  Wise.  (Bryn  Mawr) 

de  Bara,  Roberto 

New  Rochelle,  N.Y.  (Harvard) 

DeLaney,  Thomas 

Convent  Station,  N.J.  (Harvard) 


10 


Deutsch,  Ezra 
Englewood,  N.J.  (Yale) 

DiBattiste,  Peter  M. 
Philadelphia,  Pa.  (LaSalle) 

Diller,  Emmeline 

Forest  Hills,  N.Y.  (Radcliffe) 

Dobbs,  Paula  C. 

St.  Louis,  Mo.  (Radcliffe) 

Doherty,  Neil  E. 

Philadelphia,  Pa.  (Univ.  of  Pennsylvania) 

Dryer,  Evan* 

Scarsdale,  N.Y.  (Columbia) 
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MANAGING  OUR  MACHINES 


Those  who  are  learning  and 
practicing  medicine  cannot  es- 
cape from  the  issues  raised  by 
modern  technology.  The  machine  has 
entered  the  medical  school,  hospital, 
and  private  office,  exerting  its  influence 
on  how  we  think,  how  we  act,  what  we 
build,  and  what  we  pay  for.  This  issue 
of  the  Alumni  Bulletin  is  focused  on 
aspects  of  technology  that  pose  educa- 
tional challenges  for  medical  students 
and  their  instructors,  and  that  create 
dilemmas  for  practitioners  in  the  treat- 
ment of  illness. 

Technology  has  entered  the  edu- 
cational process  and  is  relied  upon 
more  and  more  in  the  fact-finding 
needed  by  physicians.  My  essay,  "The 
medical  student  and  the  machine"  de- 
scribes the  use  of  modern  diagnostic 
devices,  to  demonstrate  the  need  for 
comprehensive  study  of  technology  in 
the  training  of  physicians. 

In  "Are  computers  and  physicians  com- 
patible?" Octo  Barnett,  Howard  Bleich, 
and  Warner  Slack  discuss  the  evolving 
status  of  the  computer  in  medical  prac- 
tice. They  touch  on  technical,  concep- 
tual, and  psychological  difficulties  of  in- 
troducing the  computer  to  doctors  and 
patients,  and  speculate  about  future 
prospects.  Managing  editor  Deborah 
Miller  talked  with  the  authors  and  pro- 
vides a  glimpse  of  some  of  the  work- 
in-progress  within  the  Harvard  com- 
munity. 


Before  technology  can  be  applied  to 
help  solve  medical  problems,  physi- 
cians will  have  to  know  the  effects  of  dif- 
ferent treatments.  Ernest  Cravalho 
delves  into  the  questions  that  will  have 
to  be  asked  of  new  technology  in 
"Choosing  our  means." 

When  machines  work  "miracles,"  they 
can  also  create  problems  whose  solu- 
tion may  lie  outside  the  usual  realm  of 
medicine.  The  collaboration  by  H. 
William  Taeusch  and  Mary  Ellen  Avery, 
"Neonatal  intensive  care:  incomplete 
solutions,"  centers  on  the  crucial 
choices  that  therapeutic  machines  force 
pediatricians  to  make  in  the  process  of 
caring  for  severly  ill  infants.  These 
choices  hinge  on  ethics,  clinical  judg- 
ment, resource  planning,  and  the 
unique  and  difficult  place  of  the  physi- 
cian as  decision-maker.  "Being  honest 
when  technology  fails"  by  Ned  H.  Cas- 
sem  is  a  moving  account  of  the  role  of 
the  critical  care  committee  of  the  Mas- 
sachusetts General  Hospital  in  assist- 
ing health  personnel  and  patients  to 
wisely  use  life-sustaining  therapeutic 
devices.  Both  articles  indirectly  speak 
to  the  need  of  medical  education  to 
comprehensively  study  the  conse- 
quences of  therapeutic  technology  as 
well  as  the  uses  of  diagnostic 
technology. 

Our  encounters  with  modern 
technology  require  a  broad  understand- 
ing of  its  limits  and  potentials.  I  join  with 
the  editorial  board  of  the  Alumni  Bulle- 
tin, which  participated  in  formulating  the 
content  of  this  issue,  in  hoping  the 
viewpoints  will  help  the  reader  co-exist 
with  machines,  as  neither  a  detractor 
nor  a  worshipper. 

Stanley  Joel  Reiser 
Guest  Editor 
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by  Stanley  Joel  Reiser 


The  medical  student 
and  the  machine 


Modern  medical  students  are  immersed 
in  a  sea  of  tecinnoiogy.  A  large  part  of 
their  education  is  passed  in  mastering 
its  use,  interpreting  its  findings.  Like  the 
hospital  or  the  research  laboratory, 
technology  is  commonplace  in  the  med- 
ical landscape,  part  of  the  familiar 
scene,  everywhere.  Perhaps  this  is  one 
reason  why  its  general  influence  on 
practice  is  not  considered  explicitly  and 
formally.  Along  with  other  pervasive 
parts  of  the  medical  environment, 
technology  is  learned  about  by  being 
lived  with,  encountered  in  piecemeal 
fashion:  a  clerkship  in  radiology  here,  a 
rotation  in  ophthalmology  there,  now  a 
patient  needing  lumbar  puncture,  later 
one  requiring  traction.  If  mastery  occurs 
it  is  judged,  essentially,  by  technical 
criteria,  not  by  the  student's  under- 
standing of  the  purposes  or  ends  of 
technological  usage,  or  its  interpersonal 
effects. 

In  discussing  the  sort  of  issues  that 
might  be  included  in  a  broad  pedagogi- 
cal examination  of  technology,  a  dis- 
tinction should  be  made  between  the 
technology  of  diagnosis  and  the  tech- 
nology of  therapy.  Each  has  somewhat 
different  ends,  each  has  been  influ- 
enced by  different  historical  events. 
This  essay  deals  only  with  diagnosis. 


Stanley  Joel  Reiser,  M.D.,  guest 
editor  of  this  issue,  is  an  assistant  pro- 
fessor and  director  of  the  program  in 
the  history  of  medicine,  and  author  of 
Medicine  and  the  Reign  of  Technology. 
(Cambridge  University  Press.  1978). 


A  central  problem  that  bears  on  the 
process  of  learning  about  a  patient's  ill- 
ness involves  the  choice  of  means.  The 
current  ethos  in  medicine  directs  the 
physician's  diagnostic  attention  towards 
the  application  of  technology,  and  away 
from  evaluations  based  on  making  im- 
mediate sensoryjudgments,  or  inquiries 
into  the  patient's  ideas  about  the  ill- 
ness.' This  behavior  is  predicated  on  a 
number  of  assumptions  that  originate  in 
the  education  process.  One  involves 
accuracy  of  means.  It  is  widely  believed 
that  technological  findings  provide  the 
most  accurate  answers  to  the  problems 
of  illness  —  objective  answers  more  re- 
liable than  direct  human  judgments. 
Sometimes  they  do.  But  not  always. 

Often  overlooked,  one  of  the 
most  important  issues  in 
medical  education  is  ob- 
server variation  and  error.  Studies  done 
in  this  century  —  and  even  earlier  — 
have  found  that  almost  every  basic 
technique  of  diagnosis  used  is  prone  to 
significant  degrees  of  error  (generally 
between  ten  to  twenty-five  per  cent)  of 
two  essential  kinds.  In  one,  observers 
evaluating  a  given  piece  of  evidence  — 
an  auscultatory  sound,  an  X-ray,  an 
electrocardiogram  —  differ  with  each 
other  in  their  interpretation  of  normality 
or  abnormality.  In  another,  the  observer 
disagrees  with  him  or  herself  about  the 
meaning  of  the  evidence,  when  viewing 
it  at  different  times.  Historically,  from 
the  standpoint  of  drawing  attention  to 
this  problem,  perhaps  the  most  sig- 
nificant study  of  observer  variance  was 


made  in  the  1 940s  —  and  made  without 
this  objective  being  the  initial  intention 
of  the  investigators. 

A  group  of  three  chest  specialists  and 
two  radiologists  collaborated  to  evalu- 
ate the  effectiveness  of  the  different 
sizes  of  X-ray  films  which  had  been 
used  by  military  authorities  in  mass 
medical  examinations  of  recruits  and 
soliders.  In  the  process  of  making  these 
comparisons  they  discovered,  to  their 
surprise,  that  they  disagreed  with  each 
other  in  their  interpretations  of  pathol- 
ogy in  about  one  third  of  the  films  re- 
viewed, and  with  themselves  when  re- 
examining the  films,  about  a  fifth  of  the 
time.  Human  factors  influencing  per- 
ception and  judgment,  as  opposed  to 
technical  ones,  were  found  to  be  the 
most  important  causes.  The  differences 
occurred  even  though  the  group  be- 
forehand had  specified  the  nomencla- 
ture they  would  use  in  describing  le- 
sions, and  had  developed  a  code  for 
classifying  the  film  into  categories.^  As- 
tonished radiologists  who  reviewed 
these  results  and  conducted  separate 
trials  of  their  own,  confirmed  the  validity 
of  the  findings. 

Similar  variation  in  diagnostic  results 
have  been  reported  for  laboratory  tests. 
For  example,  since  1963  officials  of  the 
New  Jersey  Department  of  Health  have 
sent  test  specimens  to  laboratories  in 
the  state  to  monitor  their  efficiency. 
Testifying  before  Congress  in  1975,  the 
state's  assistant  health  commissioner 
reported:  "Analysis  of  these  unknowns 
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''Not  only  are  students  often 
inadequately  trained  in  obtaining 
firsthand  evidence, 
but  they  believe  it  inferior  to 
data  generated  by  technology/' 


studies  of  this  kind  can  be  cited  for 
most  otiner  essential  diagnostic  tech- 
niques —  history-taking,  auscultation, 
microscopy  and  the  like.^  They  show 
that  every  procedure  we  use  in  diag- 
nosis is  fallible  and  often,  to  more  or 
less  the  same  degree.  Thus  the  labora- 
tory test  may  not,  in  any  given  instance, 
be  more  accurate  than  the  sign  de- 
tected on  physical  examination  or  the 
statement  elicited  from  the  patient  dur- 
ing history-taking. 

Such  consistent  outcomes  demonstrate 
that  medical  students  must  learn  to  rec- 
ognize and  understand  their  own  mar- 
gins of  variation  and  error  in  the  diag- 
nostic techniques  they  personally  per- 
form, as  well  as  in  the  procedures  they 
commonly  order.  Implicit,  too,  is  a  need 
to  examine  how  we  teach  students  to 
diagnose  illness. 


by  participating  laboratories  is  often 
handled  with  particular  care,  since  the 
laboratory  is  aware  that  it  is  being 
tested.  This  activity,  therefore,  provides 
a  measure  of  capacity  to  perform  rather 
than  an  accurate  reflection  of  day-to- 
day performance.  Moreover,  the  limits 
of  error  considered  as  acceptable  in  this 
activity  have  been  quite  generous."^ 
However  the  results  of  35,000  chemical 
analyses  conducted  over  a  decade  by 
225  laboratories  showed  that  only 
twenty  reported  acceptable  results 
more  than  90%  of  the  time.  Half  ob- 
tained satisfactory  results  less  than 
75%  of  the  time,  and  nine  laboratories 
less  than  50%  of  the  time.  In  some  in- 
stances the  results  were  far  beyond  the 
cut  off  point.  For  example,  from  a  total 
of  1,573  uric  acid  determinations,  8% 
were  in  error  by  20-30%,  4%  by  30- 
40%,  and  1  %  were  off  by  more  than 
50%.  New  techniques  of  automated 
laboratory  analysis  promise  to  lower 
such  variation,  but  not  eliminate  it.  They 
too  are  vulnerable  to  human  and 
technical  error. 


There  has  been  a  decline  noted 
during  the  twentieth  century  in 
the  attention  of  medical  edu- 
cators to  developing  the  future  doctor's 
own  personal  powers  of  diagnosis  — 
the  ability  to  observe  and  ques- 
tion. The  diminishing  attention  paid  to 
physical  examination  has  been  com- 
mented on  by  skilled  modern  clinicians. 
For  example,  wrote  George  Engel  in 
1976:  "With  a  few  notable  exceptions, 
relatively  little  time  is  devoted  in  the 
average  undergraduate  curriculum  to 
supervised  instruction  in  interviewing 
and  physical  examination.  For  the  most 
part,  the  instructional  staff  is  junior  and 
inexperienced,  the  task  sometimes 
being  delegated  to  house  officers  or 
even  to  senior  medical  students.  Often 
students  are  merely  asked  to  report  on 
their  findings;  they  are  not  observed 
during  the  actual  procedures.  And  only 
rarely  is  further  attention  given  to  check- 
ing clinical  skills  beyond  the  prescribed 
exercises  in  the  first  or  second  year. 
Evidently  it  is  not  deemed  necessary  to 
assay  students'  clinical  performance 


once  they  have  entered  the  clinical 
years."** 

The  teaching  of  patient  interviewing,  as 
Engel  notes,  suffers  the  same  benign 
neglect.  We  are  several  generations 
removed  from  the  pioneering  work  of 
Sigmund  Freud  and  his  followers,  and 
their  demonstration  of  the  significance 
of  the  patient's  beliefs  and  experience 
in  understanding  and  treating  illness. 
Yet  the  clinical  interview  is  learned 
about  principally  through  the  personal 
experiences  and  random  circum- 
stances that  are  a  part  of  hospital  life. 
Relatively  few  medical  students  are  ex- 
posed to  a  methodical  exploration  of 
how  the  patient's  sensations  and 
thoughts  can  be  effectively  elicited,  in- 
terpreted, and  integrated  as  key  data  in 
diagnosis.  This  continues  despite  the 
important  aid  given  to  these  pedagogic 
efforts  by  videotape  equipment,  now 
capable  of  accurately,  inexpensively, 
and  unobtrusively  capturing  verbal  and 
visual  aspects  of  doctor- patient  encoun- 
ters. There  has  also  been  insufficient 
research  into  the  meaning  of  the  vari- 
ous sensations  experienced  by  pa- 
tients, data  which  would  enhance  the 
findings  of  the  interview. 

Not  surprisingly  then,  students  are  in- 
secure when  depending  on  evidence  di- 
rectly revealed  to  their  senses  by  physi- 
cal examination,  or  disclosed  by  the  pa- 
tient. Not  only  are  students  often  in- 
adequately trained  in  obtaining 
firsthand  evidence,  but  they  believe  it 
inferior  to  data  generated  by 
technology.  A  resident,  who  once  took 
charge  of  the  practices  of  several  vaca- 
tioning doctors  found:  "Of  the  patients  I 
saw,  I  could  seldom  pick  out  a  disease 
which  I  could  recognize;  for  the  most 
part,  I  found  that  patients  came  in  com- 
plaining of  a  multitude  of  symptoms  that 
did  not  fit  any  of  the  disease  pictures  I 
had  seen  or  read  about  in  textbooks. 
Often,  there  was  not  even  a  physical 


15 


sign  to  point  the  way  to  a  physical  diag- 
nosis. I  welcomed  the  day  when  I  could 
take  up  my  next  resident  appointment 
back  in  the  sheltered  atmosphere  of  the 
hospital.  The  pathology  laboratory  and 
X-ray  department  would  exclude  'or- 
ganic disease,'  my  chiefs  could  confirm 
there  was  'no  abnormality  detected,' 
and  the  patients  could  be  sent  back  to 
their  own  doctors. "'^ 


all  that  we  are  trained  to  do  too  far .  . . 
This  is  not  an  exhortation  to  return  to 
the  'the  good  old  days,'  or  the  aban- 
donment of  the  laboratory,  or  less  in- 
tensity in  our  scientific  consideration  of 
the  human  problems  presented  to  us.  It 
is  rather  a  plea  for  more  restraint 
coupled  with  more  discrimination  in  the 
use  of  the  powerful  tools  we  now  have 
at  our  command."^ 


techniques  used  by  a  given  generation 
of  doctors  are  influential  in  determining 
the  way  in  which  medical  services  are 
ultimately  organized. 

Technology,  through  its  influence  on 
how  we  think  and  act,  has  become  pro- 
foundly significant  in  medicine.  Can  we 
neglect  any  longer  its  systematic  study 
in  medical  school? 


Insecurity  of  this  type  represents  one 
cause  for  the  failure  of  our  educational 
system  to  encourage  physicians  to 
practice  in  rural  areas  or  urban  ghettos. 
The  modern  hospital,  with  its  machines 
and  its  host  of  readily  available 
specialists,  has  an  irresistible  pull  on 
the  practitioner.  The  need  for  more  in- 
dependence of  judgment,  for  more  re- 
liance on  diagnostic  evaluations  not 
mediated  through  technologic  devices 
or  consultants,  places  the  student 
schooled  to  be  dependent  on  them  at  a 
decided  disadvantage  when  practicing 
in  areas  lacking  such  resources.  To 
stimulate  a  more  even  distribution  of 
physicians  in  our  country,  an  emphasis 
in  medical  education  on  the  skills  and 
confidence  to  make  independent  clini- 
cal judgments  is  essential.  We  must 
develop  in  students  the  capacity  to 
make  a  balanced  use  of  the  available 
techniques  of  diagnosis,  and  prevent 
the  growth  of  an  excessive  reliance  on 
any  one  mode. 

How  far  a  physician  should  go 
in  seeking  to  diagnose  a  problem 
or  to  uncover  hidden  disease  is 
one  of  the  most  fundamental  yet 
perplexing  issues  of  clinical  practice.  A 
noted  American  physician,  David  Barr, 
suggested  that  "discriminating  selec- 
tion of  measures  may  be  more  impor- 
tant than  unreflective  completeness."** 
Dr.  David  Rogers  observed  in  his  1 975 
presidential  address  to  the  American 
College  of  Physicians:  "Today  too 
many  patients  hospitalized  in  our  teach- 
ing centers  undergo  workups  that  seem 
directed  to  all  of  the  diagnostic  pos- 
sibilities that  have  been  suggested  by 
an  array  of  skilled  subspecialists,  rather 
than  a  considered  and  sharply  re- 
strained series  of  studies  directed 
toward  the  most  likely  or  the  most  treat- 
able one.  In  an  effort  to  be  'thorough,' 
we  seem  to  substitute  a  grueling, 
somewhat  mindless  workup  for  one  that 
is  discriminating.  I  think  we  have  pur- 
sued the  technologic  imperative  to  do 


There  are  many  dilemmas  connected 
with  diagnostic  inquiry.  A  moral  one:  the 
physician  should  do  everything  to  pre- 
vent an  illness  from  going  undetected, 
meanwhile  abiding  by  the  ancient  dic- 
tum of  Hippocrates,  "not  to  harm."  A 
clinical  one:  determining  in  the  first 
meeting  with  a  patient  which  of  all.  the 
evidence  that  can  be  gathered,  should 
be.  An  economic  one:  how  much  of  the 
patient's  income  should  be  expended 
for  diagnostic  testing,  or  how  ex- 
tenisvely  should  insurance  plans  be 
exploited?  A  legal  one:  how  far  should 
the  physician  go  to  prevent  real,  or 
feared,  threats  of  suit  for  failure  to  use 
available  procedures  of  diagnosis? 

These  concerns  are,  once  again,  too 
important  to  be  left  to  the  variable  ex- 
periences of  clinical  clerkships. 
Although  these  questions  recur  in  the 
care  of  patient  after  patient,  formal 
rather  than  merely  empirical  treatment 
of  the  subject  is  needed.  Indeed,  lack  of 
orderly  and  comprehensive  instruction 
about  a  related  aspect  of  medical  care 
—  the  application  and  cost  of  laboratory 
procedures  —  has  been  singled  out  by 
physicians  and  legislators  as  a  sig- 
nificant cause  of  excessive  laboratory 
use.'" 

Finally,  there  is  much  to  be  gained  in 
exploring  with  medical  students  the  at- 
titudinal  and  relational  issues  that 
selection  of  diagnostic  techniques 
raise.  A  given  technique  does  more 
than  produce  a  fact.  It  represents  a 
unique  way  of  looking  at  diseases  and 
patients.  It  becomes  a  screen  inter- 
posed between  a  doctor  and  patient  — 
admitting  some  facts  and  aspects  of  ill- 
ness, blocking  others.  It  thus  affects  the 
clinical  relationship  that  will  develop  be- 
tween them.  Diagnostic  techniques 
influence  the  physician's  ability  as  a 
decision  maker.  Indeed,  the  self-image 
of  doctors  as  healers  is  centrally 
shaped  by  the  methods  of  evaluation 
they  depend  on.  And  the  particular 


References 

1 .  The  historical  development  of  this 
process  is  examined  in  Stanley 
Joel  Reiser,  Medicine  and  the 
Reign  of  Technology  (New  York: 
Cambridge  University  Press, 
1978). 

2.  Carl  C.  Birkelo,  et  al,  "Tuberculosis 
Case  Finding:  A  Comparison  of  the 
Effectiveness  of  Various  Roent- 
genographic  and  Photo- 
fluorographic  Methods,"  JAMA, 
vol.  133  (1947),  pp.  359-66. 

3.  Dr.  Martin  Goldfield,  U.S.  Con- 
gress, Senate,  Subcommittee  on 
Health  of  the  Committee  on  Labor 
and  Public  Welfare,  Clinical  Labo- 
ratory Improvement  Act  of  1975  on 
S.  1737,  94th  Cong.,  1st  Sess.,  8 
and  9  September  1975,  p.  184. 

4.  Ibid. 

5.  See  for  example,  Lorrin  M.  Koran, 
"The  Reliability  of  Clinical 
Methods,  Data  and  Judgments," 
New  Engl.  J.  Med.,  vol.  293  (1975), 
pp.  642-6,  695-701. 

6.  George  L.  Engel,  "Are  Medical 
Schools  Neglecting  Clinical 
Skills?"  JAMA,  vol.  236  (1976),  p. 
861. 

7.  Desmond  O'Neill,  ed.  Modern 
Trends  in  Psychosomatic 
Medicine  (London:  Butterworth, 
1955),  p.  3. 

8.  David  P.  Barr,  "Hazards  of  Modern 
Diagnosis  and  Therapy  —  The 
Price  We  Pay,"  JAMA,  vol.  159 
(1955),  p.  1456. 

9.  David  E.  Rogers,  "On  Technologic 
Restraint,"  Arch.  Intern.  Med.,  vol. 
135  (1975),  p.  1394. 

10.  See  for  example,  Patrick  C.  J. 
Ward,  et  al,  "Systematic  Instruction 
in  Interpretive  Aspects  of  Labora- 
tory Medicine,"  J.  Med.  Educ,  vol. 
51  (1976),  pp.  648-9. 


16 


Are  computers  and 
physicians  compatible? 


by  Octo  G.  Barnett,  Howard  L.  Bleich  and  Warner  V.  Slack 


Health  care  delivery  and  medical  edu- 
cation are  inherently  information- 
processing  activities,  and  their  effec- 
tiveness depends  on  the  communica- 
tion, storage,  and  retrieval  of  informa- 
tion. 

Most  information  used  in  patient  care  is 
handwritten,  often  hard  to  read,  trans- 
cribed from  sheets  of  paper  of  all  sizes 
and  descriptions,  and  hand-carried  to 
different  areas  of  the  hospital.  Informa- 
tion needed  immediately  is  usually  con- 
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veyed  by  telephone  and  often  verbally 
transmitted  among  several  individuals. 
Not  surprisingly,  the  accuracy  and 
completeness  of  the  data  are  some- 
times compromised.  The  medical  rec- 
ord is  a  hodgepodge  of  information  —  a 
randomly  organized,  hieroglyphic 
scrapbook  of  physicians'  notes,  nurses' 
observations,  test  results,  records  of 
drug  administration  and  therapeutic 
procedures,  and  a  variety  of  miscel- 
laneous clinical  tidbits. 

Medical  information  processing  has  be- 
come critically  important  because  of 
changes  in  the  methods  of  practice  over 
the  past  four  decades.  There  has  been 
an  enormous  expansion  of  knowledge 
about  disease  etiology  and  manifesta- 
tion, and  a  vast  increase  in  the  number 
and  complexity  of  drugs  and  proce- 
dures in  the  therapeutic  armamen- 
tarium. Since  laboratory  testing  is  now 
routinely  used  to  quantitate  the  physio- 


logical and  biochemical  abnormalities, 
hours  of  clerical  labor  are  required  to 
transmit  the  results  from  laboratory  to 
care  units,  to  record  the  data  in  the 
medical  record,  and  to  bill  the  patient. 

The  longer  life  expectancies  of  the 
population  have  been  associated  with  a 
concomitant  rise  in  the  incidence  of 
chronic  disease.  As  a  result,  the  nature 
of  medical  practice  has  changed  to  give 
a  greater  emphasis  to  continuity  of 
care.  Specialization  has  created  a 
myriad  of  health  workers  —  primary 
care  physicians,  house  staff, 
specialists,  radiologists,  nurses,  social 
workers,  nutritionists,  respiratory 
therapists  and  the  like  —  all  of  whom 
must  collaborate  in  patient  care.  In 
these  circumstances,  the  medical  rec- 
ord has  assumed  a  critical  role  as  the 
primary  means  of  communication 
among  the  members  of  the  health  care 
team. 
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The  shortcomings  of  the  record  are  be- 
coming ever  more  apparent.  The  cost  of 
personnel  to  collate  medical  data  is 
rapidly  escalating.  Physicians  are  re- 
peatedly frustrated  by  the  difficulty  of 
locating  specific  items  in  a  patient's  rec- 
ord or  of  finding  the  record  itself.  Clini- 
cal investigations  that  demand  collec- 
tion of  significant  amounts  of  data  are 
so  time-consuming  that  they  are  often 
prohibitively  expensive.  National  plan- 
ning for  medical  care  delivery  is  difficult 
because  of  the  problems  of  learning 
who  is  getting  what  type  of  care,  for 
what  reason,  and  with  what  outcome. 

With  manual  information  pro- 
cessing clearly  in  need  of  an 
overhaul,  the  remarkable 
advances  that  have  occurred  in  com- 
puter technology  have  created  interest 
in  the  possibility  of  automating  the  en- 
tire process.  Computer  technology  is  no 
substitute  for  the  human  brain,  but  it 
possesses  two  characteristics  usually 
absent  in  human  beings:  a  reliable 
memory  and  an  ability  to  perform  rep- 
etitious tasks  at  great  speeds  and  with- 
out boredom  or  inattention. 

The  change  from  the  vacuum  tube  to 
the  transistor-integrated  circuit  and  the 
mass  production  of  minicomputer  com- 
ponents have  been  associated  with  a 
widespread  dissemination  of  computer 
technology.  Less  than  thirty  years  ago, 
computers  were  both  scarce  and 


gigantic  contraptions,  costing  in  the  mil- 
lion dollar  range  and  requiring  the  elec- 
trical power  of  a  locomotive.  Today 
there  are  hundreds  of  thousands  of 
computers  that  quickly  and  accurately 
perform  all  sorts  of  mathematical  and 
scientific  wizardry;  the  smallest  model, 
costing  only  several  hundred  dollars, 
would  fit  in  a  shoebox  and  consume  no 
more  electricity  than  a  light  bulb.  The 
increase  in  speed,  memory  capacity, 
and  reliability  of  the  machines  and  the 
more  dramatic  reduction  of  size  and 
cost  should  continue  for  at  least  another 
decade. 

Nevertheless,  the  use  of  computer 
technology  in  medical  practice  is  in  a 
primitive  stage.  At  present,  the  only 
comprehensive  use  in  hospitals  is  in 
financial  operations,  where  the  tasks 
are  generally  well-defined  and  consis- 
tent. The  complexity  of  medical  infor- 
mation processing  has  been  poorly 
appreciated  by  the  computer  industry. 
Many  computer-based  hospital  infor- 
mation systems  are  exorbitantly  priced 
and  their  clinical  application  is  princi- 
pally confined  to  communication  of 
orders  and  reports,  such  as  laboratory 
test  reporting,  hospital  census,  and 
radiology  scheduling. 

A  number  of  efforts  are  in  progress  to 
widen  the  base  of  the  computer  in  clini- 
cal medicine.  Direct  recording  of  medi- 
cal data  and  progress  notes  is  one.  In 


contrast  to  the  relatively  free-format 
handwritten  notes,  computer  process- 
ing requires  highly  structured  informa- 
tion stated  in  a  predefined  vocabulary. 
Thus  far,  it  has  not  been  possible  to 
create  a  computer-based  method  of 
capturing  medical  data  that  combines 
both  verbal  detail  and  flexibility.  Nor  has 
it  been  possible  to  duplicate  the  handi- 
ness  of  clipboard  records  or  the  doc- 
tor's order  book.  Although  when  using  a 
computer  system  to  enter  an  order,  the 
physician  can  be  given  immediate 
feedback  —  for  instance,  the  complete- 
ness or  inappropriateness  of  a  medica- 
tion order  can  be  measured  by  the  prior 
information  on  a  patient  in  the 
computer-based  record. 

The  computer  can  serve  as  a  resource 
to  physicians  in  the  interpretation  of  clin- 
ical signs  or  in  the  choice  of  therapies. 
Knowledge-based  systems  include 
programs  to  aid  in  the  selection  of  anti- 
biotic treatment  for  bacteremia,  to  eval- 
uate acid-base  abnormalities,  and  to 
assist  in  the  differential  diagnosis  of 
congenital  abnormalities  of  the  new- 
born. The  specification  and  program- 
ming of  such  systems  have  proved 
difficult  because  medical  technology  is 
not  standardized,  and  the  diagnostic  rel- 
evancy of  medical  data  is  often  ex- 
pressed imprecisely  —  a  sign  is  "some- 
times" or  "rarely"  or  "frequently"  ob- 
served in  a  particular  disease.  In  addi- 
tion, the  diagnostic  process  involves 
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more  than  a  simple  association  of  a  set 
of  signs  and  symptoms  vjith  a  disease 
classification;  the  diagnosis  and  its  rec- 
ommended therapy  must  be  considered 
in  context  of  the  patient's  circum- 
stances. Intuitive  judgments  and  com- 
puter techniques  are  incompatible, 
especially  when  the  information  avail- 
able is  incomplete,  ambiguous,  or 
partially  contradictory. 

To  facilitate  medical  decision-making, 
however,  computers  can  accumulate 
clinical  experience  on  similar  patients 
rather  than  merely  produce  textbook 
definitions.  These  experience-based 
systems  presuppose  a  large  data  bank 
on  the  manifestations  of  a  particular 
disease  in  many  patients,  the  therapies 
used,  and  the  outcomes.  Data  banks 
that  are  now  being  compiled  on 
coronary-artery  and  rheumatoid  dis- 
eases should  help  physicians  in  the 
choice  of  treatment. 

The  major  constraint  in  developing 
these  systems  is  not  computer 
technology,  but  rather  the  effort  ex- 
pended in  putting  together  a  complete 
and  systematic  record  on  selected  pa- 
tients. Data  is  recorded  on  paper  forms, 
which  must  be  completed  by  the  attend- 
ing physician  or  by  nurses  trained  to 
review  records.  But  medical  personnel 
do  not  have  the  time  to  devote  to  this 
laborious  process.  Expanding  data 
banks  will  mean  eliminating  the  need 


for  duplicate  papenwork.  One  solution  is 
to  enter  routine  medical  data  in  a  com- 
puter system  that  then  automatically 
adds  it  to  the  data  bank. 

Although  the  main  focus  has  been 
/A      on  improving  patient  care,  a 
J.      v   few  centers  are  experimenting 
with  computer  programs  that  help  train 
medical  students  and  assist  in  the  con- 
tinuing education  of  physicians.  An  ex- 
citing application  is  teaching  clinical 
problem  solving  by  presenting  a  simu- 
lated situation,  and  then  asking  stu- 
dents to  interact  with  the  computer  and 
gather  additional  information,  make  a 
differential  diagnosis,  and  choose  ap- 
propriate therapy. 

Computer  simulation  addresses  an  im- 
portant issue  of  medical  education, 
namely,  giving  students  adequate  ex- 
posure to  the  variety  of  clinical  prob- 
lems that  they  may  encounter  in  the  fu- 
ture. Patients  do  not  come  to  a  teaching 
hospital  or  clinic  in  an  idealized, 
textbook  order;  neither  can  physicians 
—  for  didactic  reasons  —  control  the 
stage  that  an  illness  has  reached  or 
alter  the  balance  between  unique  and 
"interesting"  cases,  which  usually 
abound  in  teaching  hospitals,  and 
common  illnesses. 

Medical  students  have  little  experience 
with  emergencies  and  split-second  de- 
cisions or  with  the  crucial  choices  inher- 


ent in  the  long-term  treatment  of  some 
patients.  An  instructor  cannot  allow  a 
student  to  make  an  error  and  then  to 
observe  the  unfortunate  consequences. 
The  student  must  accept  the  instruc- 
tor's judgment  that  certain  actions 
would  be  hazardous  or  inappropriate 
and  others  beneficial.  Computer  simu- 
lations, however,  enable  practice  in  clin- 
ical problem  solving:  the  student  as- 
sumes total  responsibility  for  diagnos- 
ing the  illness  and  managing  the  dis- 
ease. The  computer  can  either  point  to 
errors  or  weaknesses,  or  allow  the  stu- 
dent to  observe  a  deterioration  in  the 
"patient's"  condition  as  a  result  of  im- 
proper management. 

In  both  initial  and  continuing  medical 
education,  computer-based  simulations 
offer  certain  advantages  in  comparison 
to  a  lecture: 

•  The  focus  is  on  problem-solving, 
rather  than  on  cognitive  information; 

•  the  student  has  an  active  role,  which 
is  an  important  factor  in  learning  new 
ideas  and  skills; 

•  the  passage  of  time  can  be  simu- 
lated, so  that  the  student  can  ob- 
serve the  evolution  of  a  disease; 

•  computer  simulations  can  span  a 
wide  variety  of  complications  and 
programs  can  be  made  increasingly 
difficult  as  the  student  becomes  more 
adept.  In  addition,  by  challenging  all 
students  with  the  same  case,  com- 
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puter  programs  can  provide  stan- 
dardized evaluations  of  clinical 
problem-solving  ability; 
•  the  opportunities  for  ongoing  educa- 
tion are  dramatically  increased  by 
computer  technology,  since  a  tele- 
phone communications  network  is 
universally  available.  The  practicing 
physician  chooses  the  subject  matter 
and  studies  it  whenever  convenient. 
The  initial  cost  of  programming 
the  simulation  is  higher,  but  once 
prepared,  the  unit  cost  can  be  lower 
than  that  of  a  lecture,  particularly  if 
the  program  is  widely  disseminated. 

It  is  difficult  to  predict  the  future 
impact  of  rapidly  evolving 
technology,  particularly  in  medical 
care,  which  is  in  a  period  of  transition 
and  subject  to  new  and  powerful 
societal  and  governmental  forces. 

However,  the  following  observations 
seem  in  order.  The  effects  of  computer 
technology  on  the  structure,  economy, 
and  customs  of  society  may  be  as  sig- 
nificant as  the  introduction  of  new  forms 
of  energy  production,  precision 
machine  manufacturing,  and  capital 
management  on  western  culture  that 
characterized  the  Industrial  Revolution 
of  the  eighteenth  and  nineteenth  cen- 
turies. Perhaps  the  twentieth  century 
will  be  known  as  the  age  of  the  Com- 
puter Revolution. 

Medical  care  and  education  are  inher- 
ently information  processing  activities. 
Not  only  are  manual  techniques  often 
grossly  inadequate  and  wasteful  of  pro- 
fessional time,  but  it  is  unlikely  that  they 
will  improve. 

The  combination  of  the  power  of  tech- 
nology and  the  magnitude  of  the  need 
suggests  a  great  potential  for  improving 
the  information  processing  in  medical 
care.  The  realization  of  this  potential  is 
limited  by  technological  capability  and 
cost,  and  more  important,  by  the 
difficulty  of  defining  needs  in  precise 
and  quantitative  terms.  Much  of  the 
practice  of  medicine  critically  depends 
on  human  intuition  and  interaction,  and 
the  computer  must  not  be  allowed  to 
distort  these  humanistic  elements.  Ef- 
fective use  of  computer  technology  in 
medicine  remains  a  major  challenge  to 
our  imagination. 


To  pinpoint  what  HMS  is  doing  to  advance  the  cause  of  the  computer,  the  Bulletin  con- 
sulted Drs.  Barnett,  Bleich  and  Slack  in  their  respective  workplaces  —  the  Laboratory  of 
Computer  Science  at  the  Massachusetts  General  Hospital  and  the  Computer  Medicine 
Laboratory  at  the  Beth  Israel  Hospital.  It  is  no  surprise  that  all  the  Harvard  teaching  hospi- 
tals use  computers  to  keep  their  accounting  departments  in  order,  and  clinical  applications 
for  laboratory  tests  and  other  patient  data  are  becoming  increasingly  commonplace  in  some 
of  these  hospitals  as  well.  Major  research  units  in  computer  medicine  are  located  at  the 
MGH  and  the  BI.  We  learned  something  of  the  innovations  in  both  hospital  services  and 
medical  treatment  that  these  two  facilities  are  helping  to  bring  about. 


"Talking  back"  to  the  computer 


Two  of  the  early  believers  in  the 
potential  of  the  computer  to 
medicine  were  John  H.  Knowles 
and  Robert  H.  Ebert.  In  1964,  when 
Knowles  was  director  of  the  Massachu- 
setts General  Hospital  and  Ebert  chief 
of  medicine,  they  took  a  calculated  risk 
and  created  the  Laboratory  of  Com- 
puter Science.  They  asked  Octo  Bar- 
nett '56,  a  self-admitted  physician/ 
computer  hobbyist,  to  be  its  director 
and  initiate  a  research  effort  in  the  ap- 
plication of  computer  technology  to 
health  care.  Breaking  into  a  broad 
smile,  and  with  a  trace  of  a  southern 
accent,  Barnett  says  this  makes  him 
one  of  the  "graybeards"  of  the  field. 

He  came  to  the  MGH  from  the  Peter 
Bent  Brigham  Hospital  and  MIT,  where 
he  had  been  working  on  mathematical 
modeling  of  the  cardiovascular  control 
system.  During  his  medical  school  and 
residency  years  he  found  himself 
gravitating  to  a  small  group  of  MIT  pro- 
fessors and  graduate  students  who 
were  among  the  early  disciples  of  com- 
puter technology.  What  started  out  as 
an  intellectually  stimulating  avocation 
ended  up  competing  with  his  career  as 
a  cardiologist.  "It  was  not  a  conscious 
decision  to  go  into  computers,"  tells 
Barnett,  "but  a  chance  to  do  something 
unique  and  interesting." 

As  he  then  saw  it,  the  notion  of  im- 
mediately developing  a  total  hospital  in- 
formation system,  whereby  a  large, 
central  facility  would  support  all  the  dif- 
ferent medical  activities  was  not  feasi- 
ble. Instead,  he  conceived  an  "incre- 
mental, modular  approach"  that  fo- 
cused on  limited  and  well-defined  ob- 
jectives. To  do  this,  the  laboratory 
created  a  high-level  computer  language 
that  could  effectively  manipulate  textual 
data  and  could  be  used  on  a  relatively 


small  computer.  This  language,  known 
as  MUMPS  (Massachusetts  General 
Hospital  Utility  Multi-Programming  Sys- 
tem), was  an  impressive  first  step  and 
has  been  adopted  by  many  different 
computer  manufacturers  in  the  United 
States,  Europe  and  Japan. 

The  concept  of  applying  computer 
technology  to  the  medical  sphere  has 
been  disconcerting  initially  to  many 
physicians,  but  Barnett's  own  medical 
credentials  and  his  understanding  of 
their  concerns  have  helped  ease  their 
misgivings.  "'We  try  to  be  sure  the  sys- 
tem has  obvious  advantages,  so  that 
they  will  perceive  the  changes  as  ac- 
ceptable because  they  are  coming  out 
ahead."  Among  the  first  information 
systems  developed  at  the  MGH  were 
for  the  chemistry  and  bacteriology 
laboratories  and  the  radiology  schedul- 
ing and  file  control.  The  laboratory  has 
gone  on  to  set  up  computer  systems  for 
a  number  of  the  "communication  activi- 
ties within  the  hospital,"  including  the 
hematology  laboratory,  the  blood  bank, 
the  tumor  registry,  the  pathology  de- 
partment, the  utilization  review  activi- 
ties, and  the  department  of  radiation 
therapy.  In  each  case,  the  user  has 
been  deeply  involved  in  defining  the 
system  and  the  functions  to  be  per- 
formed. The  LCS  hopes  to  have  infor- 
mation systems  operating  in  all  of  the 
MGH  laboratories  by  the  end  of  1979. 
The  credit  for  the  development  work, 
according  to  Barnett,  should  be  given  to 
the  staff  of  the  LCS,  which  is  one  of  the 
brightest  and  most  competent  computer 
groups  in  the  nation. 

Alongside  this  pragmatic  work,  the  re- 
search mandate  of  the  laboratory  is 
being  carried  fonward.  When  former 
Dean  Ebert  proposed  an  experiment  in 
prepaid,  ambulatory  health  care  de- 
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livery,  a  logical  adjunct  was  to  provide  a 
data  information  system.  The  result  was 
COSTAR  (COmputer-STored  Am- 
bulatory Record),  one  of  the  most  well- 
known  accomplishments  of  the  labora- 
tory. Barnett  emphasizes  that  the  envi- 
ronment of  HCHP  was  conducive  to  in- 
tegrating computer  technology.  Trying 
to  superimpose  computer  techniques 
on  an  organization  with  established  pat- 
terns can  be  difficult,  but  HCHP  offered 
a  chance  for  medical  personnel  "to 
grow  with  the  system."  The  conven- 
tional medical  record  does  not  exist  at 
HCHP;  a  centralized  computer  data 
base  is  the  source  for  all  patient  infor- 
mation, as  well  as  for  all  administrative 
tasks  —  management  reports,  statisti- 
cal analyses,  and  enrollment  demo- 
graphics. "COSTAR  is  used  everyday 
by  the  medical  staff,"  says  Barnett,  and 
there  would  be  strong  physician  reac- 
tion if  it  were  taken  away." 

One  of  Barnett's  criteria  for  the  success 
of  a  given  computer  application  is  the 
willingness  of  the  user  to  pay  for  its  op- 
eration, once  the  research  and  de- 
velopment phases  have  been  com- 
pleted. HCHP  agreed  to  assume  the  full 
financial  obligation  of  programming 
COSTAR  in  1 977  and  now  operates  the 
system  independently. 

COSTAR  is  the  prototype  for  a 
generalized  and  comprehensive  am- 
bulatory medical  information  system 
that  will  be  used  beyond  the  confines  of 
a  "tightly  administered"  health  mainte- 
nance organization.  Working  with  the 


Octo  Barnett: 
building  blocks 
for  a  hospital  man- 
agement system 


National  Center  for  Health  Services 
Research  and  Digital  Equipment  Cor- 
poration, the  Laboratory  of  Computer 
Science  has  devised  a  new  COSTAR 
system  which  will  be  marketed  nation- 
ally. There  are  now  seven  COSTAR 
test  sites;  the  largest  is  a  group  practice 
of  thirty  physicians  on  Vancouver  Island 
and  the  smallest  a  group  of  five  inter- 
nists in  Washington,  D.C.  The  MGH  is 
providing  the  programming  support  for 
only  two  —  a  group  practice  in  Farm- 
ington,  Maine,  where  the  object  is  to 
deliver  good  medical  care  to  a  rural 
area,  and  the  Urban  Medical  Group  in 
Boston,  where  the  emphasis  is  on 
community  and  home  health  care. 

"We  know  that  COSTAR  works,"  says 
Barnett,  "but  we  have  to  find  out 
whether  it  can  be  made  general  enough 
to  be  installed  in  different  sites  without  a 
costly  amount  of  programming  and 
support."  According  to  him,  one  of  the 
unique  advantages  of  COSTAR  is  that  it 
can  automatically  monitor  the  kind  of 
care  being  given,  based  on  standards 
developed  by  each  medical  practice. 
The  computer  system  can  detect  devia- 
tions from  these  standards  and  notify 
the  provider.  Barnett  views  COSTAR  as 
having  an  exciting  potential  to  improve 
the  quality  of  care  in  ambulatory  prac- 
tices. 

The  COSTAR  project  is  not  the  first  ef- 
fort at  applying  the  research  done  under 
the  auspices  of  the  LCS  to  practical 
problems.  An  important  concern  of  the 
laboratory  has  been  the  use  of  the 


computer  as  a  teaching  device  for  med- 
ical education  at  all  levels.  The  first 
computer  simulations  to  teach  and  as- 
sess clinical  problem-solving  skills  were 
developed  in  1969.  In  1972,  the  MGH 
joined  with  Ohio  State  University  Col- 
lege of  Medicine  and  the  University  of 
Illinois  in  an  experimental  health  edu- 
cation network.  Since  1975,  MGH  and 
Ohio  State  have  been  running  the  net- 
work without  government  support  with 
MGH  supplying  computer  programs  of 
clinical  content,  primarily  for  third  and 
fourth  year  medical  students.  The  MGH 
programs  provide  continuing  medical 
education  as  well,  which  has  been  ap- 
proved for  AMA  Category  1  continuing 
education  accreditation  (as  well  as  ac- 
creditation by  the  American  Academy  of 
Family  Practice  and  the  American  Col- 
lege of  Emergency  Physicians).  Some 
fifty  universities  and  hospitals  are 
hooked  up  to  the  time-sharing  system 
via  telephone  lines  that  connect  the 
user  to  the  main  computer  in  Boston. 
"We  are  very  pleased,"  comments  Bar- 
nett, "that  we  have  become  somewhat 
of  a  university  without  walls."  The  lab  is 
now  formulating  a  plan  in  which  a 
manufacturer  will  furnish  the  actual 
computers  to  the  different  locations  and 
the  MGH  will  periodically  send  out  the 
various  programs  —  "like  a  book-of- 
the-month  club." 

Barnett  views  the  computer  as  primarily 
a  facilitating  technology  —  supporting 
the  information  processing  that  is  the 
core  of  medical  care,  but  not  changing 
the  essential  functions  or  relationships 
of  the  members  of  the  health  care  team. 
However,  the  computer  is  still  not  totally 
acceptable  to  physicians,  and  their  at- 
titudes can  sometimes  jeopardize  par- 
ticular technological  innovations.  One 
example  is  the  automated  medications 
system  designed  to  be  used  directly  by 
the  physician  in  creating  and  schedul- 
ing medication  orders  —  with  the  com- 
puter actively  contributing  to  the  pro- 
tocols. It  was  used  on  an  experimental 
basis  for  over  a  year  in  one  of  the 
MGH's  medical  care  units.  The  evalua- 
tion showed  that  the  system  made  ap- 
preciable improvements  over  old 
methods.  But  technical  difficulties  and 
troubled  physicians,  who  thought  that 
their  roles  were  being  drastically 
changed,  forestalled  permanent  im- 
plementation. Barnett  acknowledges 
that  the  system  may  have  been  too  rad- 
ical a  change.  He  also  believes  that 
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"head-on  confrontations  where  some- 
body wins  and  somebody  loses"  are  no 
answer  either. 

At  present  the  laboratory  is  taking  an 
alternate  route  to  providing  computer 
support  for  the  doctor's  order,  which  en- 
tails the  development  of  a  computer 
system  that  will  be  used  by  the  phar- 
macist in  recording  the  medication 
orders.  To  overcome  the  physician's  la- 
tent prejudice,  terminals  that  provide 
laboratory  results  are  being  placed  on 
the  various  care  units.  "Our  expecta- 
tion," explains  Barnett,  "is  that  as  phy- 
sicians perceive  computer  systems  to 
be  increasingly  useful,  and  as  we  de- 
velop more  powerful  computer 
technology,  the  medication  system  will 
evolve  to  the  point  where  the  transcrip- 
tion process  is  replaced  by  the  doctor 
entering  the  order  directly  into  the  com- 
puter." 

For  the  interim,  Barnett  is  satisfied  with 
the  progress  of  the  laboratory  in  putting 
together  a  large,  comprehensive  infor- 
mation system,  although  he  says  that  it 
is  hard  to  envision  what  the  ultimate 
system  would  be.  Eventually,  he  ex- 
pects that  information  from  the  various 
distinct  "modules"  will  be  uniformly 
available  for  activities  throughout  the 
hospital;  current  efforts  of  the  lab  are  di- 
rected toward  developing  a  common 
language  that  will  allow  the  user  to  ob- 
tain information  from  these  different 
modules.  "You  don't  try  to  force  an  in- 
tegrated information  system  on  a  hospi- 
tal that  isn't  integrated.  We  believe  in  a 
hill-climbing  approach  —  you  climb  one 
hill,  then  you  see  where  the  next  one  is. 
You  climb  the  mountain  by  first  climbing 
the  hills."  For  a  large,  and  rather  de- 
centralized hospital  with  numerous  de- 
partments and  divisions  like  the  MGH, 
this  approach  seems  only  sensible. 


'G 


ood  morning,  Mrs.  Burn.  It's 
good  to  see  you.  Now  what 
seems  to  be  the  problem?" 
"Good  morning.  Lately,  I've  been 
feeling  listless  and  I  seem  to  have  little 
appetite.  I  feel  fatigued  nearly  all  of  the 
time  and  am  having  trouble  concentrat- 
ing." 

"That  doesn't  sound  good.  Let's  find 
out  some  more  about  your  exact  symp- 
toms. When  was  the  last  time  you  felt 
like  this?  . . ." 


Such  dialogue  is  the  usual  stuff  of  a  pa- 
tient interview,  except  that  in  the  future 
this  kind  of  exchange  may  take  place 
between  patient  and  computer.  Visions 
of  automated  medical  care  dance  in 
your  head?  The  prospect  lies  ahead. 
For  now,  exchanges  between  computer 
and  patient  cannot  duplicate  a  free-form 
conversation.  But  by  dint  of  its  memory 
capacity  and  an  ability  to  "think,"  the 
computer  can  interact  constructively 
with  patients.  At  the  Beth  Israel  Hospi- 
tal, the  challenge  of  demonstrating  the 
potential  benefits  of  computer  tech- 
nology to  patient  care  has  fallen  to 
Howard  Bleich,  M.D.  and  Warner  Slack, 
M.D.,  an  easygoing  pair  of  colleagues 
who  together  direct  the  department  of 
computer  medicine. 

In  ten  years  of  setting  up  hypotheses, 
collecting  data,  and  evaluating  the  re- 
sults. Slack  and  Bleich  have  studied  the 
possibilities  of  the  computer  in  medicine 
and  how  far  certain  techniques  can  be 
pushed  in  "isolated  pockets"  of  medical 
knowledge.  The  two  men  have  different 
though  complementary  research  in- 
terests: Slack,  whose  training  is  in  neu- 
rology, has  worked  on  computer  model- 
ing of  the  physician  as  an  interviewer, 
mainly  in  an  outpatient  setting.  Com- 
ments Bleich,  "Warner  was  the  first 
person  to  put  a  patient  in  front  of  a 
computer  terminal."  Bleich  has 
explored  the  ability  of  the  computer  to 
interact  with  physicians  and  to  provide 
them  with  information  on  patients  with 
complicated  medical  problems.  He  has 
developed  consultation  programs  for 
the  clinician  at  hospitals  with  no  reser- 
voir of  specialists.  Reflecting  his  train- 
ing as  a  renal  specialist,  he  has  con- 
centrated on  problems  of  the  acid-base 
balance  and  fluid  electrolyte  distur- 
bances, but  clinical  problem  solving 
programs  have  also  been  devised  for 
hematology  and  some  areas  of  der- 


matology. Furthermore,  several  of  his 
programs  are  described  in  courses  of- 
fered through  the  health  education  net- 
work that  is  cosponsored  by  the  MGH. 

As  collaborators,  each  shares  in  the 
other's  projects.  Slack  explains  the 
framework  of  much  of  their  work: 
"Laboratory  results  and  other  types  of 
clinical  information  are  entered  into  the 
computer,  which  queries  the  doctor  for 
more  information,  making  decisions  on 
the  way.  It  eventually  generates 
suggestions  for  the  physician  to  follow 
in  managing  patients'  problems."  The 
consultation  programs  designed  by 
Bleich  are  a  departure  from  other  com- 
puter strategies  available  to  medical 
personnel.  Slack  explains  why.  "How- 
ard's work  was  truly  radical  and  innova- 
tive in  that  the  doctor  was  offered  prac- 
tical suggestions  for  treatment." 

The  aim  of  their  research  projects  is  to 
learn  the  fundamentals  of  how  com- 
puter techniques  might  be  beneficial  to 
patient  care.  For  the  forseeable  future, 
Bleich  and  Slack  believe  that  patients 
and  computers  will  exchange  views 
mainly  in  a  controlled  research  envi- 
ronment. In  the  development  phase  of 
this  work,  the  patient's  perceptions 
have  been  crucial.  Patients  are  asked 
to  read  questions  aloud,  explain  them, 
and  criticize  their  content.  Their 
suggestions  and  criticisms  help  im- 
prove the  style  and  content  of  the  pro- 
grams. 

Once  a  program  is  operational,  patients 
receive  a  copy  of  the  summary  which, 
with  their  permission,  can  also  go  to 
their  doctor.  "A  number  of  patients  have 
commented  that  they  like  the  neutrality 
of  the  computer,  the  fact  that  it's  non- 
judgmental."  Slack  feels  that  computer 
interviews  may  let  patients  describe 
personal  problems  more  freely  than  in 
the  traditional  doctor-patient  encounter. 
"Physicians  so  often  communicate  how 
they  want  their  patients  to  answer,  and 
patients  are  highly  motivated  to  please. 
Patients  will  frequently  indicate  a  pre- 
ference for  the  computer  when  answer- 
ing personal  questions,  even  though 
they  want  their  doctor  to  know  their  an- 
swers. Our  philosophy  is  that  patients 
who  want  to  should  be  able  to  take 
control  of  their  clinical  destinies.  For 
that  reason  programs  have  choices  like 
none  of  your  damned  business,'  toned 
down  to  skip-it'  in  the  Boston  area." 
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Warner  Slack  and  Howard  Bleich:  patients  are  their  best  resource 


Computers  not  only  collect  and  store 
patients'  medical  histories,  but  recently 
some  programs  have  been  created  that 
offer  strategies  for  making  patients 
more  responsible  for  their  own  health.  A 
current  project  of  the  computer  lab  in- 
volves collaboration  with  the  depart- 
ment of  nutrition  at  the  School  of  Public 
Health  in  a  dietary  program  for  men 
who  have  hyperlipidemia.  Interactive 
programs  may  help  them  change  their 
diets  and,  as  a  consequence,  lower 
their  levels  of  cholesterols  and  tri- 
glycerides. The  educational  possibilities 
of  interactive  dialogue  should  not  be 
underestimated;  patient  education  has 
never  been  a  forte  of  the  physician. 

At  first  the  idea  that  patients  would  an- 
swer questions  asked  of  them  by  a 
computer  was  given  little  chance  of 
success.  Thousands  of  patients  have 
been  tested  and  the  initial  positive 
feedback  quickly  proved  the  cynics 
wrong.  The  next  hurdle  was  to  find 
whether  the  many  facets  of  a  medical 
problem  could  be  explored  using  com- 
puter techniques.  Based  on  general 
questionnaires,  it  was  shown  that  com- 
puters could  conduct  complex  branch- 
ing interviews.  When  the  reach  of  com- 
puterized history-taking  was  extended 
to  specialty  areas  such  as  allergy,  gas- 
troenterology, gynecology,  and  der- 
matology, Bleich  and  Slack  sought 
guidance  from  specialists. 

In  the  last  few  years,  their  programs 
have  been  exported  to  other  medical 


centers,  including  the  University  of  Wis- 
consin, University  of  Alabama,  and 
Ohio  State.  Some  hospitals  have  taken 
the  concept  and  devised  their  own  in- 
terviewing techniques.  Closer  to  home, 
computer  terminals  located  in  clinics, 
such  as  the  Harvard  Street  Clinic  in 
Dorchester,  communicate  directly  with 
the  Beth  Israel  computer.  (Because  of 
the  high  proportion  of  immigrants  in  that 
area,  programs  are  offered  in  Haitian 
French  and  Puerto  Rican  Spanish  as 
well  as  English.) 

The  various  studies  have  not  proven 
that  a  computer  interview  is  superior  to 
that  done  by  a  physician,  but  certain 
advantages  do  exist.  Slack  and  Bleich 
were  pleased  to  find  that  the  computer 
is  fun  for  the  patient,  and  in  terms  of  col- 
lecting the  information,  the  computer 
never  forgets.  As  Slack  puts  it,  "The 
machine  may  break  or  stop,  but  the 
likelihood  that  it  would  bypass  a  ques- 
tion that  it  had  been  programmed  to  ask 
is  infinitesimal.  Reliability  and  memory 
of  this  type  are  not  fortes  of  the  human 
mind.  The  detail  with  which  a  human 
can  conduct  an  interview  is,  however, 
hard  to  rival."  They  emphasize  that  a 
causal  relationship  has  not  been  estab- 
lished between  interactive  dialogue  and 
improvement  in  the  recovery  rate  or  in 
the  quality  of  medical  care.  But  they  are 
encouraged  by  the  progress  of  these 
studies  and  the  patient  data. 

Beth  Israel  patients  have  been  deriving 
the  benefits  of  this  resourceful  com- 


puter facility  that  is  continually  working 
toward  reducing  waiting  time,  confu- 
sion, and  cost.  Computer  programs 
have  been  designed  for  such  hospital 
activities  as  patient  registration,  locat- 
ing and  tracking  medical  records, 
scheduling  appointments,  assigning 
beds  to  patients  and  nurses  to  floors.  In 
addition,  a  utilization  review  system 
has  simplified  compliance  with  the 
labyrinthine  federal  regulations  that  re- 
quire hospitals  to  produce  immense 
administrative  documents  on  selected 
patient  populations. 

Altogether  some  sixty  terminals  are 
synchronized  with  one  another,  so  that 
patients  answer  routine  questions  only 
once.  Basic  medical  data  is  im- 
mediately available  (via  electronic 
transmission)  to  whichever  department 
needs  it.  "All  sorts  of  paper  that  used  to 
shuffle  around  the  hospital  has  disap- 
peared," says  Bleich.  Beneath  this 
"megaproject  of  the  lab"  may  lie  the  an- 
swer that  he  and  Slack  are  eager  to 
hear  —  that  computer  techniques  are 
more  effective,  but  not  more  expensive, 
than  manual  ones. 


They  see  successful  hospital  applica- 
tions for  a  wide  range  of  services  as 
paving  the  way  for  introducing  the  com- 
puter's clinical  problem  solving 
capabilities  to  actual  medical  care. 
Building  upon  existing  hospital  systems 
in  this  manner  may  eventually  render 
the  pressing  question  of  cost  effective- 
ness academic.  Bleich  and  Slack  are 
sanguine  that  when  they  no  longer  have 
to  prove  that  the  technology  is  un- 
equivocally worth  the  expense,  the 
computer  will  stand  on  its  own  merits. 
—  Deborah  Miller 
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In  recent  years,  engineering  technology 
has  penetrated  increasingly  the  prac- 
tice of  medicine  and  become  an  indis- 
pensable part  of  its  fabric.  Yet  impres- 
sive scientific  and  technologic  achieve- 
ments in  medical  care  that  have  raised 
the  expectations  of  the  American  public 
have  been  accompanied  by  mounting 
anxieties  over  the  cost  and  accessibility 
of  health  services. 

Cost  has  tended  to  monopolize  public 
attention.  Recall  its  importance  in  the 
recent  coal  miners'  strike.  The  owners 
wanted  the  miners  to  pay  a  little  more  of 
their  medical  costs;  the  miners  refused 
and  made  that  issue  one  of  their  three 
demands  for  settling  the  strike.  On  a 
national  level,  the  expense  of  health 
care  has  risen  from  $12  billion  in  1950 
to  approximately  $160  billion  in  1977, 
and  accordingly,  that  percentage  of  the 
GNP  has  increased  from  4.5  to  8.6  in 
the  same  period. 

The  growth  of  technology  is  but  one 
source  of  increased  medical  costs.  As 
Lewis  Thomas  and  Ivan  Bennett  sepa- 
rately point  out,  there  are  extenuating 
factors,  notably  the  "cost  of  worry  in  the 
health  care  system"'  and  the  "cost  of 
defensive  medicine."-  Despite  general 
improvement  in  their  health,  the  Ameri- 


Choosing 

our 

means 

by  Ernest  G.  Cravalho 


can  people  have  come  to  believe  that 
the  human  body  is  "fundamentally 
flawed,  subject  to  disintegration  at  any 
moment,  always  on  the  verge  of  mortal 
disease,  always  in  need  of  continual 
monitoring  and  support  by  health  care 
professionals."-'  Influenced  by  the  ex- 
traordinary attention  given  to  health  in 
the  media,  the  public  has  become 
vigilant  for  "danger  signals"  and  be- 


Ernest  G.  Cravalho,  Ph.D.  Is  associate 
director  for  medical  engineering  and 
medical  physics  of  the  HMS-f\/IIT  Divi- 
sion of  Health  Sciences  and 
Technology,  and  l\/latsushita  Professor 
of  Mechanical  Engineering  In  Medicine 
at  MIT. 


lieves  that  "seeing  the  doctor"  is  the 
only  means  to  obtain  reassurance  that 
all  is  well. 

Equally  important  is  what  Bennett  calls 
the  "Marcus  Welby  syndrome."*  Suc- 
cessful dramatizations  have  insidiously 
encouraged  television  viewers  to  ex- 
pect miracles  of  medicine,  so  that  in  the 
real-life  situation  when  a  "happy  end- 
ing" fails  to  occur,  malpractice  is  fre- 
quently suspected.  This  perception  has 
sometimes  created  an  adversary  rela- 
tionship between  physician  and  patient. 
Fear  of  litigation  has  forced  many  phy- 
sicians into  the  practice  of  defensive 
medicine  in  which  every  available 
technology,  whether  necessary  or  not, 
is  employed.  Obviously,  this  approach 
leads  to  its  overuse,  particularly  in 
diagnosis.  But  these  factors  do  not 
make  any  less  significant  the  fiscal  im- 
pact of  introducing  new  technology  into 
medical  practice. 

Definitive  technology  can  prevent  or 
cure  disease  at  modest  cost  in  contrast 
to  halfway  technology,  which  palliates 
illness  based  on  a  partial  understanding 
of  pathogenesis  and  may  result  in  ex- 
traordinary costs  —  both  social  and 
financial  —  for  the  treatment  of  chronic 
disease. 
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The  symbiosis  of  medicine  and 
technology  forces  a  considera- 
tion of  these  issues  in  all  their 
manifestations.  To  do  this  comprehen- 
sively, a  formalized  process  is  being 
devised  —  known,  for  want  of  a  better 
description,  as  "technology  assess- 
ment." This  term,  in  the  present  state  of 
the  art,  means  different  things  to  differ- 
ent people,  and  no  single  discipline  is 
devoted  to  its  study.  However,  there  are 
several  key  perspectives  from  which 
the  process  can  be  viewed,  among 
which  are  the  impact  of  the  technology 
on  the  patient,  the  patient's  family,  the 
health  care  and  legal  systems,  and  on 
the  political  and  economic  forces  at 
work  in  our  society. 

From  the  patient's  perspective, 
technology  assessment  should  exam- 
ine precisely  how  his  or  her  life  will  be 
improved  through  the  use  of  new 
modalities  of  care.  In  some  cases  the 
new  technology  may  sustain  a  situation 
that  may  lead  only  to  a  lingering,  unpro- 
ductive or  even  painful  existence.  The 
probabilities  of  such  outcomes  must  be 
evaluated  as  accurately  as  possible, 
and  factored  into  the  process  by  which 
the  means  of  health  care  is  chosen. 

For  the  patient's  family,  an  assessment 
must  address  short  and  long-term  re- 
percussions of  the  new  technology  and 
its  potential  impact  on  family  structure. 
Use  of  some  technologies  may  present 
implicit  physical  and  psychological 
hazards  as  well  as  require  the  active 
assistance  of  family  members  over  an 
extended  period  of  time.  The  burdens 
must  be  carefully  evaluated  and  com- 
pared to  those  encountered  in  alterna- 
tive therapeutic  strategies. 

One  must  consider  how  social  values 
might  influence  development,  ac- 
ceptance, and  use  of  the  new 
technology,  and  the  reciprocal  effects  of 
the  technology  on  these  values.  From 
the  viewpoint  of  the  health  care  system, 
any  assessment  should  consider  the 
impact  of  technology  on  personnel, 
equipment,  and  facilities.  If  special 
means  are  required,  they  must  be  iden- 
tified in  advance,  together  with  their 
costs,  and  evaluated  in  light  of  compet- 
ing bids  for  the  same  resources.  As- 
sessment must  clearly  establish 
whether  a  new  device  is  a  substitute 
technology  that  will  replace  existing  in- 
struments, reduce  expenditures,  and 


improve  efficacy,  or  an  add-on 
technology  that  will  allow  something 
new  and  extra  to  be  done,  but  only  by 
increasing  overall  costs.  Unlike  other 
sectors  of  society,  in  the  medical  com- 
munity the  "user"  of  technology  is  the 
physician,  not  the  patient.  In  the  future, 
technologies  themselves  may  have  to 
be  conceived  with  particular  value 
judgments  already  in  mind.  Deciding 
who  gets  the  technology  is  imperative. 
Finally,  it  must  be  determined  whether 
existing  professional  and  legal  regu- 
lations governing  medical  care  need  to 
be  modified. 

The  legal  dimensions  of  a  new 
technology  can  be  significant.  Re- 
definitions of  liability  and  the  nature  of 
informed  consent  may  emerge. 
Moreover,  even  the  legal  status  of 
death  or  suicide  may  be  subject  to  rein- 
terpretation,  as  has  happened  at  least 
once  in  the  past  decade. 

In  economic  terms,  the  assessment 
should  consider  (in  addition  to  cost)  a 
new  technology's  influence  on  disability 
programs,  life  insurance,  pension 
funds,  and  the  Social  Security  system. 
The  role  of  the  federal  government  in 
helping  to  subsidize  the  costs  of 
technology  must  be  examined,  as  well 
as  the  market  forces  that  might  promote 
widespread  usage  and  the  impact  on 
the  nonmedical  sectors  of  the  economy, 
including  the  job  market. 

These  are  some  of  the  issues  that 
technology  assessment  incorporates. 
Superimposed  on  all  of  this  are  broad 
questions  concerning  the  assessment 
process  itself: 

•  When  is  an  assessment  of 
technology  necessary? 

•  Who  is  responsible  for  it? 

•  How  comprehensive  should  it  be? 

•  Who  should  bear  its  cost? 

•  Who  develops  the  necessary  data 
base  and  how  are  the  data  gathered? 

•  How  should  the  assessment's  results 
be  used? 

Developing  the  ability  to  cope 
with  these  questions  should  be 
a  part  of  the  educational  pro- 
cess of  all  health  care  professionals, 
but  sadly  it  is  not.  To  be  sure,  most 
medical  schools  have  introduced  into 
their  curricula  subjects  on  medical 
ethics,  but  few,  if  any,  have  attempted 
to  examine  the  broader,  more  substan- 


tive issues  that  comprise  any  meaning- 
ful assessment  of  technology.  The 
Harvard-MIT  Division  of  Health  Sci- 
ences and  Technology  has  attempted 
to  do  so  in  developing  its  new  doctoral 
program  in  medical  engineering  and 
medical  physics  by  including  courses  in 
technology  assessment  and  medical 
ethics. 

It  is  the  belief  of  the  faculty  involved  that 
these  medical  engineers  and  physicists 
who  will  be  responsible  for  developing 
many  of  the  diagnostic  and  therapeutic 
technologies  must  also  play  a  sig- 
nificant role  in  their  assessment.  Fur- 
thermore, such  evaluations  must  be 
carried  out  prior  to  the  clinical  im- 
plementation. In  choosing  the  means  of 
health  care,  the  physician  and  the  pa- 
tient must  be  fully  aware  of  the  costs, 
the  risks,  and  the  likely  benefits.  But 
first,  the  developers  of  health  care 
technologies  must  contribute  to  the 
requisite  data  base  that  will  allow  a  fair 
and  comprehensive  evaluation  to  take 
place. 
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Neonatal  intensive  care: 
''incomplete  solutions'' 


by  H.  William  Taeusch  and  Mary  Ellen  Avery 


At  a  recent  grand  rounds  at  Children's 
Hospital  Medical  Center,  a  lively  two 
year  old  child  with  short  bowel  syn- 
drome was  presented.  Her  entire  life 
has  been  in  the  hospital.  After  removal 
of  most  of  her  diseased  small  bowel 
when  she  was  a  newborn  infant,  she 
has  lived  and  grown  with  almost  all  nu- 
trition being  administered  intravenous- 
ly. In  recent  months  some  progress 
towards  normal  feeding  has  been 
made,  but  her  long  term  future  remains 
uncertain.  Introduced  to  the  grand 
rounds'  audience,  she  was  seen  to  be  a 
charming,  outgoing  and  sociable  child. 
Judah  Folkman  '57,  professor  of 
surgery  at  Harvard  Medical  School  and 
chief  of  surgery  at  Children's  Hospital, 
commented  that  the  case  illustrated  an 
"incomplete  solution"  to  a  clinical  prob- 
lem. Ten  years  ago  she  would  have 
died  in  her  first  year  because  of  in- 
sufficient knowledge  of  intravenous 
nutrition.  Now  she  has  been  kept  alive, 
but  only  through  an  immense  and  costly 
effort  by  hospital  personnel.  A  "com- 
plete solution"  would  have  required 
immediate  curative  therapy  for  the  short 
bowel  syndrome,  or  better,  prevention 
of  the  need  for  bowel  removal. 


H.  William  Taeusch,  Jr.,  M.D.  is  the  di- 
rector of  the  Joint  Program  in  Neonatol- 
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physician  in  chief  at  the  Children's 
Hospital  Medical  Center  and  Thomas 
Morgan  Rotch  Professor  of  Pediatrics. 


Susan  O'Toole,  one  of  the  intensive  care  unit  nurses,  attaches  a  respirator 
to  a  900  g  premature  infant. 
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"Incomplete  solutions"  are  familiar  to 
those  of  us  in  the  new  speciality  of 
neonatology.  In  1 978  a  900  gram  infant 
born  prematurely  has  a  42%  chance  of 
survival  (Figure  1).  Ten  years  ago  the 
chance  of  survival  was  nil.  But  in  order 
to  survive,  the  very  premature  infant 
often  requires  three  months  of  neonatal 
intensive  care  that  can  cost  in  excess  of 
$100,000  due  to  high-priced  equipment 
and  the  large  number  of  personnel  that 
are  part  of  modern  therapy.'  For  exam- 
ple, a  single  intensive  care  station 
comprises  an  incubator,  respirator, 
monitoring  equipment,  and  intravenous 
pump  at  a  cost  of  $1 1 ,000,  with  com- 
plete depreciation  over  five  years.  (The 
equipment  becomes  outdated,  worn 
out,  or  both  in  that  period.)  For  every 
ten  infants  in  intensive  care,  four  full- 
time  physicians,  thirty  full-time  nurses 
and  a  panoply  of  consultative  services 
as  well  as  laboratory  technicians,  sec- 
Table  I 
Level  III  Perinatal  Center 
1  Year  Budget^* 


Personnel 

A)  Physician 

(11  positions) 

B)  Nursing 

(131  positions) 

C)  Adjunct  staff 

(18  positions) 

D)  Consultants 

(12  positions) 
subtotal 
Expenses 

A)  Equipment 

B)  Transport 

C)  Supplies 

D)  In  service 

education 

E)  Overhead 

subtotal 
Perinatal  Regional 
Education 

subtotal 
Total 


$    263,504  10% 

1,299,755  49% 

149,190  6% 

$1,712,460  65% 

$  54,000  2% 

66,240  3% 

232,112  9% 

10,000  0.4% 

513,740  19% 

$876,092  33% 

$      48,507  0.9% 

$2.6  million  100% 


*  Estimated  costs  to  serve  a  population  of 
10,000  deliveries  per  year. 

retaries,  and  administrative  support  are 
required.  Modern  technology  is  adding 
almost  daily  to  the  expense  of  care  as 
are  ancillary  services  necessary  to 
maintain  the  technology  as  well  as  the 
patient. 


Two  examples:  As  many  as  40%  of  in- 
fants born  weighing  less  than  1200 
grams  (three  pounds  or  thirty-one 
weeks  gestation)  may  have  an  in- 
tracranial hemorrhage.  Until  com- 
puterized-axial tomography  ($250,000/ 
unit)  was  available  there  was  no  way 
of  diagnosing  this  condition  with 
certainty,  premortem.  Now  many  in- 
fants of  less  than  1 200  grams  birth- 
weight  receive  a  CAT  scan  since  it  is 
evident  that  their  outlook  is  impaired 
after  intracranial  bleeding.  The  results 
of  these  tests  may  raise  difficult 
questions  concerning  management. 
Should  an  infant  with  a  serious  intra- 
cranial hemorrhage  be  maintained  on  a 
respirator?  Should  the  study  be  done 
and,  if  so,  who  should  pay  for  it? 

Continuous  monitoring  of  oxygen  ten- 
sions in  the  blood  of  sick  infants  has 
also  become  available  either  by  indwel- 
ling arterial  mini  O2  electrodes  or  by  O2 
electrodes  attached  to  the  skin.  Such  in- 
formation allows  us  to  keep  the  infants 
in  a  better  state  than  we  could  with  in- 
termittent measurements.  These  elec- 
trodes require  another  piece  of  equip- 
ment costing  $1 0,000  per  patient.  How 
do  we  assess  whether  the  cost  is  jus- 
tified? 

A  global  yearly  budget  for  a  perinatal  in- 
tensive care  unit  (one  including  ser- 
vices for  high  risk  obstetrics  as  well  as 
newborn  infants)  has  been  estimated  at 
$2.6  million  (Table  I).  If  such  a  unit 
could  serve  a  population  of  10,000  de- 
liveries a  year,  (2,000  of  these  within 
the  hospital  itself)  its  cost  would  be 
$260  per  birth.  This  figure  could  be 
viewed  as  the  insurance  necessary  to 
keep  optimal  perinatal  care  available  to 
that  population.  Such  care  is  associated 
with  a  reduction  in  stillbirths  and 
neonatal  deaths,  and  a  lowered  long- 
term  morbidity  among  low  birthweight 
infants.  Although  objective  measures  of 
the  magnitude  of  such  reductions  are 
not  available,  the  national  trend  towards 
establishment  of  regionalized  perinatal 
care  indicates  that  those  involved  in 
medical  decision-making  believe  the 
benefits  to  exceed  the  costs. 
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Figure  1 .  Birthw/eight  —  specific  mortality  rates 
over  three  decades.  The  limit  of  viability  now 
appears  to  be  about  600  g  corresponding  to  a 
gestational  age  of  about  24  weeks. 
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NEONATAL  SURVIVAL  1958-1976 
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Figure  2.  Mortality  for  two  groups  of  low 
birthweight  infants  is  shown  according  to  the 
years  in  which  the  tabulation  was  carried  out. 
The  various  horizontal  lines  represent  different 
studies  from  the  medical  literature.  JPN  data 
from  the  Harvard  Joint  Program  in  Neonatology 
from  1975-77. 
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Figure  3.  Decreasing  morbidity  among  low 
birthweight  survivors  is  illustrated  when  the 
1970s  are  compared  to  the  1950s,  Format  as  in 
Figure  2. 
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These  expenditures,  nevertheless,  do 
need  justification.  Sl<eptics  asi<  whether 
the  same  expenditures  could  achieve 
our  purposes  through  a  completely  dif- 
ferent approach.  For  instance,  if  most 
neonatal  intensive  care  deals  with  pre- 
mature infants,  and  prematurity  is 
linked  with  poor  nutrition  during  preg- 
nancy, would  a  nutrition  program  for 
high  risk  mothers  reduce  the  need  for 
neonatal  intensive  care?  Would  pro- 
grams to  decrease  teenage  pregnan- 
cies, which  contribute  disproportion- 
ately to  infants  of  low  birthweight,  have 
a  similar  impact?  Should  our  resources 
be  put  into  more  basic  studies  of  the 
reasons  for  premature  onset  of  labor? 
We  answer  that  such  approaches  are 
important  and  should  be  tried,  but  their 
impact  depends  on  continued  research. 
Meanwhile  we  need  to  maintain  present 
services  for  high  risk  mothers  and  pre- 
mature infants. 

/re  we  saving  lives  of  tiny 
k     premature  infants  only  to  in- 
\.  crease  the  numbers  of  men- 
tally retarded  children  with  cerebral 
palsy?  Fortunately,  no.  Survival  for  in- 
fants of  very  low  birthweight  has  im- 
proved over  the  past  fifteen  years  (Fig- 
ure 2).  The  number  of  "graduates"  of  in- 
tensive care  nurseries  who  are  normal 
has  also  increased  (Figure  3);  a  larger 
pool  of  damaged  infants  is  not  a  neces- 
sary sequel  of  an  improved  rate  of  sur- 
vival. Each  decade  we  see  a  larger  pro- 
portion of  the  total  group  of  low  birth- 
weight infants  surviving  and  developing 
normally  (Figure  1 ).  At  the  same  time,  a 
small  group  of  infants  at  the  borderline 
of  viability  is  now  alive,  and  impaired 
to  different  degrees.  A  major  problem  is 
that  we  cannot  always  distinguish  such 
infants  in  the  first  days  of  life  from  those 
who  may  develop  normally.  The  chal- 
lenge is  of  course  to  optimize  outcome 
for  all  who  survive. 

Given  an  acceptable  rationale  for 
neonatal  intensive  care  units  based  on 
the  numbers  of  lives  saved,  ways  of 
decreasing  costs  without  sacrificing 
quality  of  care  have  been  investigated. 
At  present,  the  most  effective  approach 
is  regionalization  of  services.  No  more 
than  three  per  cent  of  liveborn  infants  in 
Massachusetts  needs  neonatal  inten- 
sive care.  Thus,  for  the  65,000  iivebirths 
each  year  about  2,000  infants  require 
intensive  care.  Five  neonatal/perinatal 
intensive  care  units  exist  in  Massachu- 


''With  the  advent  of  new 
intensive  care  services  for  infants, 
we  keep  discovering 
more  and  more  specific 
moral  questions/' 


A  new  incubator  for  weakly-bom  infants  in  a  ward  of  the  Maternity  Hospital  in 
Paris  circa  1885. 


Neonatologists  have  tried  to  balance  the  exigencies  of  medical  technology  with 
the  all-important  bonding  that  should  take  place  between  parents  and  child. 
Even  though  babies  are  in  the  intensive  care  unit,  parents  can  be  with  them 
continuously,  if  they  wish. 
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The  intensive  care  unit  at  the  Boston  Hospital  for  Women,  which  was  renovated 
at  a  cost  of  $400,000  two  years  ago.  When  this  is  at  capacity,  infants  are  taken  to 
Children's  Hospital. 


setts,  with  approximately  sixty-five  in- 
tensive care  beds  and  an  average 
lengtii  of  stay  of  fifteen  days;  these 
serve  the  statewide  need  with  near 
maximal  use.  The  more  than  forty 
community  hospitals  that  deliver  infants 
in  Massachusetts  have  been  active 
partners  with  these  perinatal  centers  in 
fostering  regionalization  of  services. 
The  process  has  been  aided  by  the 
Perinatal  Welfare  Committee  of  the 
Massachusetts  Medical  Society,  which 
is  attempting  to  implement  a  voluntary 
program  to  tighten  communications  be- 
tween delivery  hospitals  and  perinatal 
centers,  as  well  as  provide  information 
on  current  practice  to  improve  services. 
The  state  department  of  public  health  is 
trying  to  outline  criteria  that  will  define  a 
perinatal  intensive  care  unit. 

With  the  value  of  intensive  care  units 
being  carefully  measured,  the  role  of 
the  hospital-based  neonatologist  be- 
comes clearer.  The  image  of  warm- 
hearted technologists  saving  small 
premature  infants  before  the  eyes  of 
stricken  parents  is  attractive  to  some  of 
us  in  the  field  and  occasionally  based 
on  reality.  However,  as  pointed  out  by 
Dr.  Folkman,  it  can  be  an  expensive  so- 
lution both  in  human  and  financial 
terms;  prevention,  either  of  prematurity 
itself  or  of  the  consequences  of  pre- 
maturity, e.g.  diseases  such  as  hyaline 
membrane  disease,  must  remain  a 
major  goal  of  research.  The  full-time 
neonatologist  assumes  responsibility 


Once  the  infants  have  survived  the 
critical  stage,  they  move  into  the 
intermediate  area  of  the  nursery. 
There  they  remain  in  incubators  and 
are  routinely  taken  out  to  practice 
breathing  completely  on  their  own 
(opposite).  When  they  advance  to 
open-air  cribs  in  the  recovery  area, 
their  leave-taking  is  near.  Altogether, 
the  infants  may  be  in  the  nursery  for  a 
two  to  three  month  period  before  they 
"graduate." 


for  clinical  investigations  essential  for 
further  improvements  in  care.  Promis- 
ing advances  in  biomedical  science  de- 
serve "field  testing"  in  the  nurseries, 
under  the  supervision  of  individuals 
trained  to  view  each  infant's  best  in- 
terests as  their  first  priority.  The 
neonatologist  is  the  infant's  general 
physician  and  primary  caretaker  in  the 
intensive  care  nursery,  coordinating  the 
essential  inputs  from  the  many 
specialists  whose  skills  may  be  needed. 

The  questions  of  how  to  reduce 
morbidity  and  mortality  in  small 
infants  sometimes  involve  sig- 
nificant ethical  dilemmas.  Because  all 
the  various  strategies  for  reaching  the 
same  goal  are  difficult  and  expensive, 
choices  have  to  be  made,  and  priorities 
established.  At  present  the  choice  of  a 
few  centralized  perinatal  centers  serv- 
ing the  needs  of  the  many  seems  a  use- 
ful compromise.  Nevertheless,  with  the 
advent  of  new  intensive  care  services 
for  infants,  we  keep  discovering  new 
and  more  specific  moral  questions.  Is  it 
possible,  for  example,  that  attempts  to 
save  newborn  infants  with  brain  dam- 
age should  not  be  made?  What  is  one 
to  do  with  the  500  gram  abortus  that 
makes  gasping  movements  in  a  unit 
with  the  facilities  to  care  for  a  600  gram 
prematurely  born  infant,  especially 
when  there  is  demand  from  community 
hospitals  for  greater  availability  of 
neonatal  intensive  care  beds  for  their  in- 
fants? How  can  one  defend  extensive 
and  heroic  attempts  to  save  an  infant 
whose  chances  of  survival  are  less  than 
ten  per  cent  and  whose  chances  of 
survival  without  brain  damage  are  less 
than  two  per  cent? 

Making  these  kinds  of  decisions  prob- 
ably appears  more  difficult  to  lay  people 
and  health  care  workers  who  lack  direct 
experience  than  to  physicians  and 
nurses  who  constantly  encounter  such 
situations.  While  this  could  be  con- 
strued as  an  argument  for  elitism,  it 
may,  rather,  argue  for  expert  opinion  in 
situations  requiring  firsthand  knowl- 
edge. 

We  have  come  to  believe  that  a 
neonatologist  is  a  most  appropriate 
consultant  to  a  serivce  where  an  abor- 
tus may  be  born  that  approaches  the 
limits  of  viability.  Life  and  death  situa- 


30 


'Our  job  as  physicians 

is  to  follow  a  course 

based  on  reason, 

recognizing  that  in 

many  specific  cases, 

no  person  can  know 

the  right  answer." 


tions  regarding  respirator  support  are 
more  easily  judged  on  the  scene  tiian 
from  an  armchair.  When  the  question  of 
whether  to  persist  with  life  support  is 
unclear,  a  uniform  process  for  making 
choices  should  be  continually  sought. 
There  is  general  agreement  that  the 
strenuous  maintenance  of  an 
anecephalic  infant  would  be  absurd; 
still,  making  both  the  infant  and  its  par- 
ents comfortable  under  stressful  cir- 
cumstances is  paramount.  There  is 
general  disagreement  on  what  to  do 
when  parents  of  an  infant  with  Down's 
Syndrome  refuse  to  sign  an  operative 
permit  allowing  corrective  surgery  for 
duodenal  atresia.'*  Few  agree  as  to  the 
precise  guidelines  for  starting  respira- 
tory management  of  the  tiniest  prema- 
ture infant,  or  whether  to  persist  (and  for 
how  long)  after  an  intracranial  hemor- 
rhage has  occurred. 

Because  many  people  feel  that  no  one 
individual  is  wise  enough  to  know  the 
answers  to  these  questions,  an  emerg- 
ing trend  is  introduction  of  more  people 
into  the  medical  decision-making  pro- 
cess: judges,  everybody  caring  for  the 
infant,  or  a  hospital  committee.  In  our 
view  the  best  decisions  are  made  when 
the  final  responsibility  for  choice  is 
given  to  the  attending  physician,  who 
has  conscientiously  conferred  with  all 
concerned,  but  mainly  with  the  parents. 


nurses,  and  social  workers,  and  one  or 
two  other  physicians  who  (usually)  rep- 
resent other  specialties. 

The  specific  questions  involving  ap- 
propriateness of  maintaining  life  or 
allowing  death  are  becoming  poignant 
as  we  rid  ourselves  of  the  "litter"  con- 
cept of  childbirth  —  that  only  the  best 
(and  a  few)  will  survive  infancy  without 
disability  when  born  prematurely. 
Perhaps  our  job  as  physicians  is  to  re- 
duce the  dramatic  aspects  of  these  is- 
sues in  the  mind  of  the  public,  and  to  fol- 
low a  course  based  on  reason,  recog- 
nizing that  in  many  specific  cases,  no 
person  can  know  the  right  answer. 

Thus,  the  guidelines  of  1978  may  not  be 
appropriate  in  1979,  and  today's  "in- 
complete solution"  leads  to  tomorrow's 
complete  one.  How  long  to  support  the 
life  of  an  infant  with  an  inoperable  heart 
defect  is  no  longer  an  issue  when  cor- 
rective surgery  becomes  available.  We 
can  never  expect  to  become  comfort- 
able with  crisp  mandates  for  action  or 
inaction.  Existence  in  a  gray  zone  of 
decision-making  is  inevitable;  equally 
inevitable  are  its  changing  boundaries. 
Wide  acceptance  of  having  to  live  with 
uncertainty  could  do  much  to  alleviate 
the  anxieties  of  physicians,  nurses, 
parents  and  jurists.  We  believe  that  the 
judicial  and  legislative  approach  to 


these  problems  can  be  unresponsive 
and  insensitive.  Allowing  the  medical 
profession  latitude  in  these  areas  will, 
finally,  be  to  the  benefit  of  the  infants 
themselves. 

1 .  Pomerance,  J.  J.  et  al:  Cost  of  living 
for  infants  weighing  1 ,000  grams  or 
less  at  birth.  Pediatrics  67.-908-10, 
June  1978. 

2.  Toward  Improving  the  Outcome  of 
Pregnancy,  Committee  on  Perinatal 
Health.  The  National  Foundation- 
March  of  Dimes,  1977,  Pg.  35. 

3.  A.  R.  Jonsen,  S.  J.,  Ph.D.,  R.  H. 
Phibbs,  M.D.,  W.  H.  Tooley,  M.D. 
and  M.  J.  Garland,  Ph.D.:  Critical  is- 
sues in  newborn  intensive  care:  a 
conference  report  and  policy  pro- 
posal. Pediatrics  55.-  756-64,  June 
1975. 

4.  Figures  2  and  3  are  adapted  from 
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Urs  Peter  Haemmerii,  chief  of  medicine 
at  the  Triemiy  City  Hospital  in  Zurich,  a 
man  of  stature  and  impeccable  creden- 
tials, was  arrested  at  his  home  in  Zurich 
on  January  1 5,  1 975,  accused  of  mur- 
dering by  starvation  an  unspecified 
number  of  unnamed  elderly  patients  at 
his  hospital.  His  accuser  was  a  jour- 
nalist whom  he  had  told  in  an  interview 
that  patients  in  irreversible  coma  were 
maintained  on  saline  and  water  alone. 

Two  years  earlier  the  Critical  Care 
Committee  of  the  Massachusetts  Gen- 
eral Hospital  was  asked  by  representa- 
tives of  the  nursing  service  to  examine 
an  increasing  concern  of  patients  in  our 
intensive  care  units  —  and  their  families 
—  not  that  they  would  be  murdered,  but 
that  technology  would  be  carried  too  far 
in  treating  them.  In  short,  they  feared 
that  technology  would  be  used  to  pro- 
long dying,  thereby  inflicting  further  suf- 
fering and  diminishing  the  patient's 
dignity  —  a  misuse  of  technology  for  in- 
humane ends. 

Physicians  have  always  learned 
that  their  two  most  basic  obliga- 
tions to  their  patients  are  to  re- 
lieve suffering  and  to  restore  health. 
Because  the  technological  devices  to 
pursue  the  latter  can  also  inflict  suffer- 
ing, these  two  goals  may  conflict  as  a 
patient  gets  sicker.  We  have  blood  and 
blood  products,  cooling  blankets  and 
incubators,  hormones  and  their  an- 
tagonists, total  nutrition  available  by 
vein  for  those  unable  to  eat,  mechanical 
ventilators  and  the  extracorporeal 
membrane  oxygenator  for  failing  lungs, 
dialysis  for  failing  kidneys,  and 
pacemakers,  defibrillators,  the  intraaor- 
tic  balloon  and  the  left  ventricular  assist 
device  for  failing  hearts  —  not  to  men- 
tion myriad  drugs  and  indefatigable 
monitoring  devices  for  any  and  every 
orifice  to  scrutinize  movements  of  the 
body's  organs,  cells  and  even  cell 
fragments.  Even  though  physicians  are 
blessed  to  have  such  a  wide  array  of 
therapies  to  choose  from,  they  are 
always  likely  to  be  criticized  by  the  pub- 
lic —  some  damn  us  because  we  do 
use  the  above  means,  others  damn  us 
because  we  do  not. 


Ned  H.  Cassem  '66,  S.J.  is  an  as- 
sociate professor  of  psychiatry  at  the 
Massachusetts  General  IHospital  and 
chairman  of  its  Optimum  Care 
Committee. 


It  would  perhaps  be  easier  if  there  were 
no  choice.  In  fact,  one  occasionally 
hears  the  argument  that  we  must  use  all 
the  technology  available  whenever  we 
treat  an  ill  person.  Yet  if  we  use  equip- 
ment merely  because  it  is  available,  it  is 
we  who  are  used  by  the  equipment,  not 
the  equipment  by  us. 

Rhetoric  notwithstanding,  the  Critical 
Care  Committee  set  up  a  subcommittee 
to  examine  these  questions  as  experi- 
enced at  MGH.  Constructing  the  sub- 
committee presented  another  dilemma: 
how  could  we  make  sure  that  all  the  var- 
ious "interests"  of  the  hospital  were 
represented  and  yet  have  any  sort  of 
functional  group?  The  number  was  de- 
liberately kept  to  a  minimum  and  in- 
cluded a  psychiatrist  as  chairman  (my- 
self), an  oncologist  (Rita  Kelley),  a 
general  surgeon  (George  Nardi),  the 
nursing  supervisor  of  all  the  ICU's  (Sr. 
Kateri),  the  hospital  lawyer  (James 
Vaccarino),  and  a  patient  (Mildred  Bad- 
nek),  a  woman  who  had  undergone  a 
shoulder  disarticulation  at  MGH  for  a 
rare  and  highly  malignant  bone  tumor. 
Besides  being  a  psychiatrist  I  am  a 
Jesuit  priest  with  formal  training  in 
ethics;  the  nursing  supervisor  is  a  reli- 
gious sister  (Sr.  Kateri);  and  the  patient 
is  a  physical  therapist  at  another  hospi- 
tal. Of  the  members,  three  are  women, 
three  men;  five  are  white,  one  is  black. 
Specialties  were  somewhat  important  in 
the  selection  of  these  individuals,  but 
the  most  important  criterion  was  the 
wide  respect  and  trust  they  enjoyed  in 
the  hospital  and  their  ability  to  get  along 
well  with  others. 

In  its  earliest  phase  the  subcommittee 
observed,  gathered  information,  and 
discussed  clinical  problems  that  were 
judged  particularly  difficult.  "This  man  is 
not  going  to  get  any  better.  We're  not 
helping  him.  Where  or  when  do  we 
stop?"  Our  subcommittee  was  first 
given  the  rather  gruesome  title  "Sub- 
committee for  the  Utilization  of  Facilities 
for  Hopelessly  III  Patients"  because  the 
common  denominator  of  all  the  problem 
cases  was  a  patient  whose  illness  was 
irreversible  in  somebody's  eyes. 
Sometimes  this  was  the  view  of  the  pa- 
tient's doctor,  at  others  it  was  the  view 
of  the  family,  the  nurses  or  a  consultant 
physician.  Whoever  became  convinced 
that  treatment  could  not  make  the  pa- 
tient better,  worried  that  it  would  be  in- 
jurious and  was  needless  "torture." 


Being  honest 
when 
technology 
fails 


by  Ned  H.  Cassem 
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Within  its  first  year,  the  subcommittee 
changed  its  name  to  the  Optimum  Care 
Committee  and  could  be  consulted  by 
the  primary  physician  in  any  case 
where  a  patient's  illness  seemed  ir- 
reversible and  the  question  of  appro- 
priate treatment  was  raised.  Let  the 
reader  note  carefully  that  decisions  are 
not  dictated  by  the  committee.  Physi- 
cians request  the  consultation  and  rec- 
ommendations are  made;  but  the  pri- 
mary physicians  write  the  orders  and 
take  responsibility  for  the  decisions. 

One  of  the  myths  held  early  on  by  the 
physicians  was  that  the  nurses  were 
"playing  doctor"  (claiming  that  patients 
were  being  overtreated)  and  likely  to 
seek  consultations  for  spite  rather  than 
for  clarification.  In  fact,  only  the  primary 
doctor  could  ask  for  the  consultation, 
just  as  other  consultations  are  re- 
quested by  the  primary  physician. 
However,  the  nursing  staff  was  occa- 
sionally able  to  prevail  on  the  primary 
doctor  to  request  committee  involve- 
ment. 

One  early  consultation  was  hesitatingly 
requested  by  a  surgeon  convinced  that 
the  ICU  nurses  were  trying  to  usurp  his 
responsibility;  they  worried  that  his  pa- 
tient was  irreversibly  ill  and  thought 
their  application  of  ICU  technology  was 
more  abuse  than  treatment.  When  the 
nurses  were  asked  why  they  were  con- 
vinced of  the  prognosis  and  in  conflict 
with  the  surgeon,  they  revealed  that  the 
surgical  intern  and  resident  made  fre- 
quent comments  about  the  patient  like, 
"What  a  waste  of  time,"  or,  "This  is  just 
a  warm  autopsy."  Since  they  were  in  ef- 
fect performing  twenty-four  hour  resus- 
citation on  this  very  sick  woman,  they 
were  demoralized  by  such  remarks, 
concluded  their  efforts  might  be  mean- 
ingless, and  pushed  for  some  honest 
clarification  and  resolution. 

Communication  stands  out  as  the  most 
basic  antidote  to  the  hostility  and  ac- 
cusation which  can  surround  treatment 
of  patients  with  irreversible  illnesses. 
Tranquility  is  not  a  common  companion 
of  tragedy  in  the  general  hospital.  An 
only  son,  in  a  coma  from  an  automobile 
accident,  is  transferred  to  the  MGH  to 
see  whether  there  is  anything  the  hospi- 
tal can  do  to  restore  his  function.  One 
family  member  fears  that  the  hospital 
will  give  up  efforts  too  soon,  while  an- 
other fears  that  the  neurosurgeon. 


knowing  recovery  is  out  of  the  question, 
will  "experiment"  on  the  boy  rather  than 
permitting  him  to  "die  with  dignity."  Un- 
less family  members  can  articulate  their 
fears  and  come  to  trust  that  the  doctors 
and  nurses  will  honestly  tell  them  all 
relevant  information,  conflict  is  likely  to 
arise.  Consequently,  fostering  com- 
munication among  all  concerned  par- 
ties —  patient,  family,  nurses,  other 
therapists,  physicians  and  consultants 
—  has  been  a  primary  goal  and  method 
of  the  subcommittee. 

Being  honest  about  the  limitations 
of  technology  is  essential.  The  sub- 
committee believes  that  the  following 
philosophy  should  be  conveyed  to  all 
patients  and  their  families  when  some- 
one is  sick  enough  to  enter  intensive 
care. 

First,  if  there  is  anything  that  can  be 
done  to  restore  the  patient's  health,  it 
will  be  offered,  and  no  technology  will 
be  omitted. 

Second,  all  clinical  judgments  are 
fallible.  There  are  multiple  sources  of 
expertise  available  to  the  primary  doc- 
tor, yet  out  of  all  this  expertise  still 
comes  a  clinical  judgment,  the  best  one 
the  doctor  can  make. 

Third,  we  have  nothing  to  hide  from 
the  patient.  If  opinions  develop  that  the 
patient's  condition  is  irreversible,  i.e., 
that  any  treatment  or  technology  avail- 
able will  not  restore  health,  the  patient 
and  family  should  know  this.  Such  an 
opinion  includes  the  judgment  that  a 
particular  treatment,  because  it  cannot 
accomplish  what  the  patient  came  to 
the  hospital  for,  is  unwarranted.  This  is 
even  more  true  when  the  therapy  itself 
carries  a  high  morbidity  or  mortality. 
Should  a  patient  with  invasive  bladder 
cancer,  large  doses  of  lower  abdominal 
radiation  and  two  fistulas  be  returned  to 
surgery  for  the  fourth  time?  With  a  pa- 
tient severely  burned  over  a  sufficient 
portion  of  the  body,  it  is  possible  to  say 
with  assurance  that  survival  is  unpre- 
cedented no  matter  what  treatment  is 
used.  For  the  patient  with  bladder 
cancer  no  such  formula  exists.  Never- 
theless, the  clinical  judgment  about  the 
therapeutic  values  and  limitations  of 
further  surgery  is  of  critical  importance 
to  the  average  patient  and  family.  The 
subcommittee  believes  that  such  judg- 
ments should  be  communicated  to 
them.  (Of  course,  the  physician  does 
not  say  to  the  patient,  "We  are  not 
going  to  operate  because  you're  not 


going  to  make  it  anyway,"  but  some- 
thing like,  "We  are  not  going  to  operate 
because  it  looks  like  the  procedure 
seems  more  likely  only  to  give  you 
further  problems  with  bleeding  and 
fistulas  than  to  improve  the  way  things 
are  now.") 

Fourtfi,  from  the  start  patients  and 
families  should  know  that  MGH  has  no 
interest  in  treating  people  with 
technology  that  won't  make  them  feel 
better  or  in  "experimenting"  on  them 
under  the  guise  of  treatment. 

How  do  we  operate?  No  one 
on  the  subcommittee  works  at 
it  full  time,  so  each  consulta- 
tion necessitates  making  cancellations 
in  our  schedules  to  attend  to  the 
emergency  at  hand.  As  soon  as  our 
help  is  solicited,  five  committee  mem- 
bers are  mobilized.  (Our  internist  re- 
views medical  patients,  our  surgeon 
surgical  patients;  occasionally  both  are 
called.)  Since  all  cases  are  highly  indi- 
vidual, I  have  selected  several  exam- 
ples. 

A  sixty  year  old  woman,  the  wife  of  a 
physician,  was  transferred  from  another 
hospital  to  our  Respiratory  Intensive 
Care  Unit  because  of  respiratory  failure. 
An  episode  of  low  blood  pressure  had 
been  followed  by  mild  renal  failure  and 
circulatory  failure  in  her  feet,  leaving 
them  with  incipient  dry  gangrene.  Pos- 
sibly having  acquired  Legionnaires' 
Disease,  she  was  treated  vigorously 
with  mechanical  ventilation  and  high 
dose  end-expiratory  pressure  up  to  25 
cm.  water.  Both  intravenous  and  in- 
traarterial vasodilatory  therapy  were 
given  in  hopes  of  keeping  to  a  minimum 
the  damage  to  her  feet.  Her  mental 
status  was  extremely  difficult  to  judge 
because  of  the  necessity  of  using 
paralyzing  agents  (e.g.,  pancuronium 
bromide)  to  facilitate  her  respiratory 
function. 

Not  only  was  her  lung  disease  life 
threatening,  but  she  also  developed 
abdominal  swelling  diagnosed  as  a 
post-ischemic  pancreatic  phlegmon, 
and  her  liver  function  began  to  de- 
teriorate. Her  paroxysmal  atrial 
tachycardia  had  been  lifelong,  although 
each  time  it  erupted  her  blood  pressure 
fell  dangerously.  After  ten  days'  treat- 
ment with  erythromycin  she  appeared 
no  better.  Sooner  or  later  her  gangren- 
ous feet  would  have  to  be  amputated. 
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This  greatly  distressed  her  husband 
who  told  the  staff  how  his  wife's  sister,  a 
diabetic,  had  undergone  a  bilateral  am- 
putation near  the  end  of  her  life.  His 
wife,  he  said,  found  her  sister's  experi- 
ence so  discouraging  that  she  told  him 
she  would  rather  die  than  have  an  am- 
putation —  surely  rather  than  have  a 
bilateral  amputation.  She  herself,  dur- 
ing brief  periods  when  she  could  com- 
municate, did  not  appear  to  com- 
prehend her  surroundings  or  what  was 
happening  to  her.  Moreover,  it  was 
clear  that  her  chances  of  dying  from 
respiratoryfailure  were  substantial.  The 
surgeon  pointed  out  that  waiting  until 
gangrenous  infection  spread  would 
force  an  even  higher  level  of  amputa- 
tion. 

Because  of  the  dimensions  of  difficulty 
surrounding  the  decision,  the  primary 
physician  consulted  the  subcommittee. 
Although  every  member  reviewed  the 
case,  the  primary  physician's  judgment 
about  the  reversibility  of  the  respiratory 
disease  remained  suspended,  depend- 
ing on  the  clinical  response  of  the  pa- 
tient to  the  ongoing  therapy.  Neverthe- 
less it  was  opportune  to  have  a  meet- 
ing. The  primary  doctor,  the  surgical 
consultant,  a  member  of  the  nursing 
staff,  myself  and  the  patient's  husband 


met.  (An  invitation  had  been  extended 
to  the  three  adult  children,  but  they  did 
not  appear  for  the  meeting.  No  reason 
was  given.)  The  primary  doctor  shared 
his  concern  about  how  seriously  ill  the 
patient  was  and  her  failing  chances  for 
recovery.  If  he  were  certain  that  she 
would  not  recover  from  her  lung  dis- 
ease, then  he  favored  omitting  the  am- 
putation. If,  however,  there  were  some 
hope  for  her  survival,  then  the  amputa- 
tion would  have  to  be  done  fairly  soon. 

The  husband  was  in  full  agreement  with 
this  reasoning:  he  wanted  no  amputa- 
tion done  if  his  wife  were  going  to  die 
anyway,  but  if  she  would  actually  pull 
through,  then  the  lower  the  amputation 
the  easier  it  would  be  for  her  to  walk 
with  prostheses.  "I'll  go  by  your  judg- 
ment. If  you  think  she's  not  going  to 
make  it,  I'll  trust  you  not  to  amputate; 
and  if  you  think  she  can,  then  I'll  go 
along  with  it."  He  asked  if  there  were 
any  way  to  tell  for  sure  whether  there 
was  any  chance  of  pulmonary  recovery. 
The  primary  doctor  said  he  planned  on 
doing  an  open  lung  biopsy,  which  was 
known  to  be  a  relatively  safe  procedure 
in  this  setting.  The  justification  would  be 
that  the  extent  of  pulmonary  fibrosis 
discovered  might  indicate  almost  cer- 
tain failure  to  recover. 


"In  every  case 
doctor,  hospital  staff, 
patient  and  family 
should  struggle 
together  to  find 
the  best  solution/' 
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With  this  in  mind,  the  lung  biopsy  was 
performed.  It  revealed  extensive 
fibrosis  and  collagenization  of  the  lung 
parenchyma  with  cystic  blebs.  This  was 
told  to  the  patient's  husband.  To  my 
surprise  —  and  to  the  husband's,  I 
thought  —  the  primary  doctor  said  he 
did  not  consider  the  biopsy  picture  bad 
enough  to  cancel  the  amputation.  It  was 
obvious  to  me  that  he  agonized  over 
this  judgment.  Yet,  I  asked  myself,  who 
was  more  qualified  to  say?  He  was 
doing  research  on  relating  lung  biopsies 
to  outcome.  The  patient's  husband,  too, 
simply  said  that  he  had  to  go  along  with 
the  physician's  judgment.  The  double 
amputation  was  scheduled  for  two  days 
later.  On  the  following  day,  rupture  of 
pulmonary  blebs  created  massive  sub- 
cutaneous emphysema  that  further  re- 
stricted her  respiratory  function.  With 
this  new  event,  her  doctor  became 
sufficiently  convinced  of  the  irreversibil- 
ity of  her  disease  that  he  cancelled  the 
surgery.  Her  husband  and  family  were 
notified  of  this  turn  for  the  worse  and 
encouraged  to  be  present  or  to  pay  her 
a  final  visit  in  accord  with  their  wishes. 
She  died  quietly  the  following  day. 

The  above  scenario  could  have  been 
different  in  many  ways.  The  husband 
could  have  insisted  that  the  doctor  was 
overzealous  for  doing  the  biopsy  and/or 
for  going  ahead  with  the  amputation 
after  the  results  were  so  ominous.  But 
he  had  an  excellent  opportunity  to 
question  the  doctor  face  to  face  and 
hear  the  reasons  that  made  him  decide 
as  he  did.  He  also  had  the  satisfaction 
of  making  his  own  wishes  clear  and 
knowing  that  they  were  understood  and 
respected.  Our  staff  had  the  sense  that 
the  patient's  children  felt  that  their 
mother  had  been  overtreated  —  making 
their  absence  at  the  conference  all  the 
more  regrettable.  In  every  case  doctor, 
hospital  staff,  patient  and  family  should 
struggle  together  to  find  the  best  solu- 
tion. 

When  a  doctor  discusses  treatments  for 
a  life  threatening  illness  with  a  patient 
and  his  or  her  family,  what  is  essential? 
Our  committee  believes  that  basically, 
these  discussions  always  focus  on  a 
specific  medical  question,  namely,  the 
effect  of  a  treatment  on  the  illness. 
Treatments  are  justified  because  they 
benefit  the  patient.  To  a  doctor  this 
means  that  the  treatment  —  at  least 
partially  —  can  restore  health.  The  crux 


of  the  issue  seems  to  be  whether  the 
treatment's  ability  to  reverse  the  illness 
outweighs  the  pain  and  trauma  it 
inflicts.  In  the  case  of  the  woman  dis- 
cussed above,  whether  to  amputate 
was  made  secondary  to  the  prognosis 
of  her  lung  disease.  If  an  engineer  ap- 
peared on  the  scene  with  a  new 
technological  device  that  could  reverse 
her  lung  disease,  it  would  be  welcomed 
by  all.  If  someone  appeared  with  an 
equally  elaborate  device,  dramatically 
successful  in  treating  other  lung  dis- 
eases but  not  hers,  no  one  would  permit 
its  use  in  her  case. 

If  a  treatment  does  not  have  a  beneficial 
effect  on  the  disease,  then  some  other 
reason  has  to  justify  its  use.  Some 
treatments,  like  narcotics  for  pain,  while 
they  have  no  effect  on  reversing  an  ill- 
ness, are  justified  because  of  their  abil- 
ity to  maintain  comfort  for  the  patient.  A 
note  left  by  the  subcommittee,  our 

Dying. 

When  I  look  round 

thel.C.U. 

the  old  men,  pipes  and  tubes 

in  every  orifice, 

I  wonder  that  we're  not  gone  daft. 

No  wonder  PhD's 
mole  like,  soft 
write  600  pages,  indices, 
on  how  to  die. 

Does  no  one  read  of  Charles' 
unconscionable  time  a  dying 
or  gentle  Davy  Hume 
old  songs,  poems  that  knew 
death  is  part  of  life? 

We  must  struggle 
against  the  dark  goodnight 
but  there  is  a  time  to  halt 
and  give  gentle  way, 

A  time  not  defined 
by  lawyer  minds 
but  by  good  faith 
and  honest  error. 

So  when  I  ebb 

I  hope  for  those  of  kindly  bent, 

friends  lave 

and  a  little  dignity. 

—  Hamish  Gillies 


standard  practice,  illustrates  this  point. 
A  young  man  in  his  twenties  survived 
multiple  fractures  and  lacerated  lungs 
sustained  in  an  accident,  only  to  suc- 
cumb slowly  to  repeated  infection.  After 
consultation  the  note  read: ". . .  The 
impossibility  of  his  sustaining  further 
dialysis,  the  reappearance  of  relentless 
sepsis  and  possible  DIG  [diffuse  in- 
travascular coagulation]  spell  the  end 
for  hopes  of  reversibility  of  his  illness  at 
this  point.  The  family  (wife  and  mother) 

has  been  fully  informed  by  Dr. 

At  this  point  it  is  clear  that  resuscitation 
is  contraindicated  and  this  has  been 
communicated  and  is  fully  understood 
by  his  wife.  All  treatments  on  board  are 
closely  connected  to  his  comfort,  but  his 
metabolic  acidosis  (last  pH  =  7.20)  and 
decreasing  pulmonary  reserves  indi- 
cate that  his  course  toward  death  is 
beyond  interruption.  Escalation  of 
pressors  is  not  only  not  necessary  at 
this  point  but,  as  it  is  clearly  of  no  prac- 
tical use  in  buying  time,  against  the 
wishes  of  his  wife  as  well.  The  staff  has 
distinguished  itself  in  making  his  family, 
especially  his  wife,  an  integral  partner 
to  treatment  rationale,  and  at  home  in 
the  ICU,  as  much  as  possible.  The 
question  has  also  been  raised  about 
lightening  [her  husband's]  conscious- 
ness for  the  sake  of  further  communi- 
cation. She  prefers,  having  had  an  ex- 
cellent talk  with  him  last  night  and 
finding  him  less  responsive  this  a.m. 
(before  medication),  that  he  be  kept  se- 
dated and  comfortable.  At  this  time  his 
survival  of  the  shift  is  questionable. 
Management  of  these  difficulties  con- 
tinues to  appear  excellent  and  complete 
in  all  respects." 

As  indicated,  we  recommend  —  and 
are  supported  by  the  hospital  in  doing 
so  — that  all  judgments  and  reasoning 
be  made  explicit  in  the  chart  by  both 
primary  physician  and  consultants.  We 
firmly  believe  that  a  few  of  our  patients, 
because  they  are  irreversibly  ill,  need  to 
be  protected  from  well  meant  but  mis- 
guided treatment  efforts,  and  such  pro- 
tection is  best  given  by  explicit  orders 
written  in  the  chart.  It  is  no  disgrace  to 
change  either  the  opinion  that  the  pa- 
tient will  not  recover  or  the  restrictions 
on  treatment.  Clinical  judgments  are 
based  on  how  live  patients  do.  They 
change  and  so  does  the  physician  in 
response  to  them.  It  is  for  this  reason 
that  our  system  relies  on  the  primary 
doctor,  does  not  make  decisions  by 
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''When  our  technologies 
are  no  longer  appropriate, 
certain  extreme  measures 
are  still  indicated  — 
exacting  responsibility, 
extraordinary  sensitivity, 
heroic  compassion." 


committee,  and  encourages  continuous 
communication  between  staff,  and  pa- 
tients and  families.  The  chart  should 
also  include  statements  about  indi- 
vidual family  members,  so  that  com- 
prehensive care  of  the  patient  will  in- 
clude them.  Such  action  alerts  other 
staff  members  to  what  is  happening  to 
the  family  as  well  as  to  the  patient. 

I  do  not  want  to  leave  the 
reader  with  the  impression  that  the 
work  is  over  when  the  decision  to 
maintain  or  limit  life-supporting  mea- 
sures is  reached.  Once  such  a  decision 
has  been  made,  overall  treatment  must, 
if  anything,  be  intensified,  enabling  the 
patient  and  family  to  meet  death  as 
peacefully  and  comfortably  as  possible. 
James  Groves  72,  while  a  resident 
here,  once  said  to  me  that  although 
modern  critical  care  technology  pro- 
vides many  miracles,  it  is  an  even 
greater  miracle  to  have  medical  staff 
who  are  still  willing,  when  ordinary 
technologies  have  failed  to  reverse  an 
illness,  to  stand  by  the  patient  as  life 
ends.  The  responsibility  for  making  de- 
cisions to  continue  or  omit  treatment 
measures  is  awesome  enough.  Even 
when  we  decide  that  our  advanced 
technologies  are  no  longer  appropriate, 
we  can  agree  that  certain  extreme 
measures  are  still  indicated  —  exacting 
responsibility,  extraordinary  sensitivity, 
heroic  compassion. 


Finally,  a  common  objection  to  proceed- 
ing in  the  best  interests  of  the  patient  is 
the  fear  of  legal  reprisals,  like  the  mur- 
der charge  lodged  against  Dr.  Haem- 
merli  —  of  which  he  was  acquitted.  In 
commenting  on  those  physicians  who 
rush  to  court  in  order  to  protect  them- 
selves in  advance  from  the  hazards  of 
legal  action.  Justice  Jacob  Markowitz 
had  this  to  say:  "Men  and  women  such 
as  Semmelweis,  Jenner,  Curie,  Sanger, 
Salk,  Walter  Reed,  Lister,  Pasteur  and 
Wasserman  would  not  be  deterred  by 
the  mere  fear  of  possible  legal  conse- 
quences of  their  acts.  Many  of  them 
risked  martyrdom  to  perpetuate  the 
principles  and  ideals  of  the  Hippocratic 
oath."'  If  the  best  interests  of  the  patient 
were  clear  and  the  prognosis  always 
evident,  these  decisions  might  be  easy 
to  make.  The  best  any  physician  can  do 
is,  on  the  one  hand,  consult  any  and  all 
experts  who  can  advise  about  the  ill- 
ness and  its  treatment,  and,  on  the 
other,  convey  to  the  patient  and  family 
the  risks  and  benefits  of  embarking  on 
possible  treatment  courses.  As  with  any 
other  treatment  decision  based  on  best 
available  judgment,  the  profession  must 
be  willing  to  defend  this  in  court. 


Although  our  subcommittee's  objective 
is  not  to  protect  the  doctor  from  litiga- 
tion, we  believe  such  protection  is  best 
secured  by  efforts  to  provide  optimal 
medical  care.  Our  aim  is  to  support  the 
physician  in  determining  what  course  of 
treatment  serves  the  good  of  the  indi- 
vidual patient  and  in  discussing  this 
openly  with  the  patient  and  family. 
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Letters 


Treating 
Schworbeldorfer 

I  enjoyed  tremendously  "A  Legacy  of 
1 848"  in  the  July/August  Harvard  Med- 
ical Alumni  Bulletin.  I  especially  en- 
joyed Dr.  Altschule's  straight-faced  dis- 
cussion of  Schworbeldorfer's  disease 
and  agree  that  it  is  not  only  highly 
epidemic  but  also  malignant.  Perhaps 
he  might  consider  adding  one  other  fea- 
ture of  the  disease  and  that  is,  if  possi- 
ble, it  never  must  be  treated  by  just  one 
physician  but,  preferably,  by  a  separate 
physician  for  each  organ,  none  of  whom 
knows  what  the  other  person  is  doing. 

'I  was  sad  to  hear  of  the  death  of  Dr. 
Benjamin  Alexander  and  thought  Dr. 
Altschule's  comments  were  again  won- 
derfully appropriate.  Incidentally,  wasn't 
it  Pangloss  rather  than  Candide  who 
thought  that  this  world  was  the  best  of 
all  possible  worlds? 

Yang  Wang  '52 


Lieber  Doktor  Schorbeldorfer! 

Danke  so  viel  fiir  your  words  uv  Wah- 
rheit,  Witze,  und  Wisdom  in  das  Bulle- 
tin. Wie  always  wusst'  dat  Sie  would 
nicht  pullen  den  Punches,  but  geben 
uns  frische  Insight  in  den  Problematik 
der  Praxis  von  Medicin. 

Bitte,  tellen  Sie  also  ein  Gruss  an  dat 
Mitglied  von  der  Old  School:  Mark. 

Hoch  Achtung!  svol 

Ihre 

Senft  ('52) 


Who  was  that  man? 

I  am  sorry  that  on  page  1 0  of  the  July/ 
August  1 978  issue  of  the  Harvard  Med- 
ical Alumni  Bulletin  the  alumnus  speak- 


ing with  President  Quigley  was  not 
identified.  He  is  Hall  Seely  '33,  who 
came  across  the  continent  from  Oregon 
for  this  reunion,  a  most  welcome  visitor. 
He  is  a  very  generous  contributor  to  the 
Harvard  Medical  Alumni  Fund.  Cer- 
tainly his  identity  should  be  acknowl- 
edged and  therefore  I  am  writing  this 
letter  to  do  so. 

It  might  be  of  interest  also  that  the 
group  pictured  on  page  1 4  are  all  mem- 
bers of  the  forty-fifth  reunion  class  of 
'33.  The  expression  on  the  faces  of 
these  classmates  is  an  indication  of  the 
pleasure  which  all  of  us  had  in  that  fes- 
tive gathering. 

Bradford  Cannon  '33 


Self-Study  lessons 

I  should  like  to  congratulate  the  Alumni 
Council,  Dean  Tosteson,  and  all  those 
who  participated  in  the  "Institutional 
Self-Study  of  the  Harvard  Medical 
School,"  particularly  those  involved  in 
the  decision  to  publish  it.  While  many  of 
us  may  believe  Harvard  Medical  School 
is  somewhat  unique,  the  dilemmas 
reflected  in  this  report  are  not,  and  Dr. 
Culver's  preface  might  be  more  appro- 
priately titled,  "Medical  Schools,  Study 
and  Heal  Thyself." 

Entering  medical  students  are  superbly 
qualified  and  well-prepared  to  face  the 
challenges  provided  by  the  ever- 
increasing  body  of  knowledge.  As  the 
report  suggests,  there  is  an  increasing 
competition  among  introductory 
courses  and  advanced  basic  science 
offerings,  as  well  as  an  increasing  em- 
phasis on  the  social  context  in  which 
knowledge  is  applied.  One  of  the  results 
of  the  latter  is  "an  uneasiness  about  the 
attention  given  to  soft  disciplines  —  the 
social  sciences  and  humanities." 

Reading  this  report  suggests  that  the 
time  has  come  to  recognize  that  there 
are  two  dimensions  of  learning,  or  two 
types  of  learning  —  cognitive  or  infor- 
mational, and  social.  Of  the  twelve  ob- 
jectives for  medical  education  listed  in 
section  one  of  the  report,  the  first  four 
might  be  considered  to  relate  to  the  ac- 
quisition and  application  of  knowledge. 
The  last  eight  relate  more  to  social 
learning,  namely  behavior  related  to  the 


values  reinforced  in  the  learning  envi- 
ronment, the  presence  of  role  models, 
and  the  like.  Few  of  us  believe  that  in- 
creasing the  number  of  lectures  by  a 
factor  of  five  or  ten  will  accomplish  the 
objectives  of  "working  cooperatively 
with  others  . . .  encouraging  sensitivity 
. . ."  While  the  social  or  "soft"  objec- 
tives outnumber  the  others  two  to  one, 
an  analysis  of  the  content  of  the  ulti- 
mate reinforcements  in  medical  educa- 
tion, such  as  comprehensive  exami- 
nations and  National  Boards,  reveals 
an  extraordinary  disparity  between  the 
volume  of  calls  for  concern  with  these 
factors,  or  the  needs  of  certain  seg- 
ments of  our  population  such  as  the 
aged,  and  the  content  of  required  exam- 
inations. (This  is  also  true  of  specialty 
board  examinations.) 

Some  of  us  would  like  to  believe  that 
students  of  the  quality  entering  Harvard 
Medical  School  can  learn  almost  any- 
thing, anywhere,  and  even  in  spite  of 
the  faculty.  (The  words  of  Walter  Brad- 
ford Cannon  still  seem  appropriate.)  If 
this  is  true,  then  we,  as  the  facilitators  of 
medical  education,  need  to  be  more 
concerned  with  engineering  or  creating 
learning  environments  that  promote 
those  values  related  to  the  achievement 
of  "soft  objectives."  In  such  settings, 
the  acquisition  of  knowledge  related  to 
the  basic  sciences  and  clinical 
problem  solving  can  also  occur,  with 
equal  or  greater  facility. 

Perhaps  this  kind  of  educational  en- 
gineering will  not  occur,  and  acute 
intellectual-informational-indigestion 
will  develop  into  full-blown  acid-stress 
disease  requiring  more  radical  treat- 
ment. If  so,  and  it  is  necessary  to  limit 
the  role  of  the  physician  to  the  applica- 
tion of  the  "hard  sciences"*  and  rele- 
gate caring,  or  the  application  of  the  soft 
stuff,  to  others,  then  society  as  well  as 
its  social  support  system  that  includes 
medicine  will  be  the  loser. 

Charles  E.  Lewis  '53 


*  The  rather  pejorative  classification  of 
sciences  into  hard/soft  does  not  reflect 
the  basic  intelligence  of  those  involved. 
It  is  more  indicative  of  the  predictive 
power  of  relative  scientific  models  (the 
r-,  that  is),  as  well  as  the  types  of  fund- 
ing support  that  have  been  traditionally 
available  to  each. 


38 


I  wish  to  commend  the  Harvard  medical 
faculty  and  administration  for  their  out- 
standing institutional  self-study  and  to 
congratulate  the  Alumni  Bulletin  for  its 
excellent  publication  of  this  work. 

An  institutional  self-assessment  is  truly 
research  in  the  classic  sense  with  a 
"re-searching"  of  one's  goals  and  ob- 
jectives. It  also  provides  an  opportunity 
to  examine  all  activities  in  order  to  more 
clearly  identify  problems  and  determine 
options  for  solutions.  Too  often  in  our 
busy  lives  we  view  this  exercise  as 
merely  another  task  to  be  accom- 
plished. It  is  done  as  quickly  as  possible 
when  it  should  be  utilized  as  an  oppor- 
tunity for  a  re-thinking  and  re-birth  in  the 
vitality  and  excitement  of  institutional 
life. 

Harvard  has  again  asserted  its  leader- 
ship in  the  medical  education  sphere 
with  its  own  critical  evaluation  and  I 
have  urged  our  faculty  to  carefully  re- 
view the  summary  publication  in  prepa- 
ration for  our  own  ten  year  self-study 
program. 

Again,  congratulations  on  a  job  ex- 
ceptionally well  done! 

D.  Kay  Clawson  '52 
Dean,  College  of  Medicine 
University  of  Kentucky 

I  write  to  compliment  [the  editorial  staff] 
for  the  excellent  rendition  of  the  Self- 
Study  that  appears  in  the  May/June 
edition  of  the  Harvard  Medical  Alumni 
Bulletin.  I  am  particularly  delighted  with 
the  [editor's]  fine  sonnet  about  our  ob- 
jectives. It  is  not  only  technically  admir- 
able, but  also  captures  my  sense  of  our 
spirit.  I  will  be  interested  to  see  whether 
your  challenge  will  reveal  other  poets  in 
our  midst. 

Daniel  C.  Tosteson  '48 
Dean 

Our  contest  is  still  open  for  alumni/ae 
interpretations  of  the  "Objectives  of 
HMS"  in  any  literar/  form  and  style. 
(See  pg.  20  of  May /June.)  The  case  of 
vintage  sherry  is  starting  to  show  its 
age.  — Ed. 
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Watch  your  step 

On  page  42  of  the  May/June  1978  is- 
sue, I  see  the  picture  of  one  of  the  fac- 
ulty descending  marble  steps,  reading  a 
copy  of  JAMA,  and  sliding  his  hand  on 
the  wooden  handrail,  and  I  presume 
this  is  in  Building  A! 

I  do  not  mean  to  be  critical,  since  this 
may  stress  the  pressures  on  faculty  to 
keep  current,  or  it  could  be  that  this  is  a 
faculty  member  who  dislikes  to  be 
photographed.  But  I  am  dismayed  that 
an  undergraduate,  as  well  as  a  gradu- 
ate medical  school,  should  portray  such 
a  dangerous,  reckless,  and  thoughtless 
hazard,  as  is  herein  represented.  Cer- 
tainly OSHA,  or  countless  safety  en- 
gineers for  large  industrial  concerns 
would  reject  as  accident-prone  an  ap- 
plicant they  saw  walking  down  marble 
steps,  while  concentrating  his  visual 
safeguards  elsewhere  and  depending 
on  a  weak  thumb  to  overcome  the  in- 
stantaneous and  precipitate  drag  of  1 70 
or  more  pounds.  Polished  and  worn 
marble  steps  are  harder  than  any 
members  of  the  human  anatomy,  and  it 
could  be  a  painful  method  of  suddenly 
losing  the  services  of  a  faculty  member. 

We  live  in  a  very  dangerous  world,  and 
it  is  none  too  soon  to  inculcate  princi- 
ples of  safety  in  the  students,  who 
shortly  will  be  responsible  for  the  health 
and  welfare  of  many  others. 

Charles  J.  McGee  '37 


Ether  and  HMS 

In  the  May/June  issue,  Mr.  Alan  Burn- 
ham  inquires  about  the  discovery  of 
ether.  The  brief  reply  omits  many  de- 
tails of  the  connections  of  this  discovery 
with  Harvard  Medical  School.  Although 
Davy,  Faraday,  and  Priestley  had 
speculated  about  possible  applications 
of  nitrous  oxide  and  ether  to  painless 
surgery,  and  though  students  had  used 
both  in  parties  to  stimulate  excitement 
and  exotic  behavior,  most  medical  his- 
torians credit  the  Georgian,  Dr.  Craw- 
ford Long,  with  the  translation  of  these 
social  experiences,  often  accompanied 
with  seeming  insensibility  to  pain,  to  the 
realm  of  minor  surgery.  He  is  credited 
with  eight  minor  procedures  under  ether 
anesthesia  before  Morton's  classical 


demonstration  in  1 846.  Since  he  did  not 
publish  them  until  1 849,  he  receives  no 
priority. 

Dr.  Horace  Wells,  a  dentist  in  Hartford, 
Connecticut,  began  to  use  nitrous  oxide 
in  his  practice  around  1 844.  He  was  in- 
vited to  give  a  demonstration  at  the 
Massachusetts  General  Hospital.  The 
patient  apparently  lept  up  from  the  table 
when  surgery  was  attempted,  and  the 
humble  Dr.  Wells  never  seriously 
pressed  his  claim. 

Another  dentist,  trained  in  Baltimore, 
Dr.  William  G.  Morton,  was  associated 
with  Dr.  Wells  for  some  time  and  had 
occasion  to  observe  the  use  of  nitrous 
oxide.  In  1844  he  moved  to  Boston,  en- 
rolled at  Harvard  Medical  School,  and 
roomed  with  the  family  of  Dr.  Charles 
Jackson  ('29),  professor  of  chemistry  at 
Harvard,  who  became  his  preceptor. 
Morton  became  deeply  interested  in  the 
analgesic  effects  of  ether.  He  tried  it  on 
himself,  experimented  on  animals,  ex- 
tracted teeth  painlessly  under  its 
influence,  and  persuaded  Dr.  John  Col- 
lins Warren,  professor  of  anatomy  and 
surgery,  to  allow  him  to  use  it  at  the 
MGH.  He  did.  Gilbert  Abbott,  a  printer 
with  a  probable  hemangioma  of  the  jaw, 
was  operated  on  on  October  1 6,  1 846. 

Much  of  the  credit  of  promoting  and  en- 
couraging Morton's  efforts  belongs  to 
Dr.  Henry  J.  Bigelow  ('41),  then  profes- 
sor of  surgery  at  HMS.  He  is  given 
credit  for  the  first  announcement  to  the 
press  and  the  publication  of  the  first 
technical  account  of  the  event  in  the 
Boston  Medical  and  Surgical  Journal  of 
November  18,  1846.  (O  temporal  O 
editorium  mores!) 

Morton  became  almost  immediately 
embroiled  in  claims  and  counterclaims 
with  Charles  Jackson  and  others.  He 
never  graduated  from  HMS,  "for  eco- 
nomic reasons."  Perhaps  tuition  even 
then  was  too  high  (seventy-five  dollars 
per  term)  or  perhaps  giving  anesthesia 
with  his  "Letheon"  was  too  lucrative  to 
allow  him  time  to  continue  his  medical 
studies.  But  the  Congressional  Record 
of  1 864,  in  attempting  to  adjudicate  rival 
claims  to  the  discovery  of  ether,  in- 
cludes letters  from  1 854  signed  by  and 
addressed  to  "W.  G.  Morton,  M.D."  He 
is  described  as  having  received  a  medi- 
cal degree  from  "Washington  University 
in  Maryland." 
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